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(54) DRIVE CONTROLLER FOR VEHICLE AND CONTROLLER FOR FOUR WHEEL DRIVE VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a drive controller for a 
vehicle suppressing the vehicle from rolling backward and accurately 
informing a driver of a road gradient 

SOLUTION: In this driving force control of the vehicle, when 
performing drive control of the vehicle applying a driving force to a 
driving wheel of the vehicle in accordance with a fore and aft 
acceleration Gxstp during stoppage which represents the road 
gradient, the driving force FT2(=FT1+dF) of the vehicle is set by a 
slope starting assist control means 350 so that a backing vehicle 
speed is a positive predetermined vehicle speed or less in a climbing 
start of the vehicle. By this, the vehicle is slightly backed up at the 
predetermined vehicle speed or less before an accelerator pedal 12 
is stepped on when starting the vehicle on a slope, and so, the 
vehicle is suppressed from rolling backward and the driver is 
accurately informed of the road gradient. Thus, the diver can pedal 
on the accelerator in accordance with the road gradient when 
starting the vehicle. 



] i 



1 



I- «T _3KZ 

I 



I 1 — < 



http://www19Jpdl^ 2008/04/11 



JP.2001-171377.A [CLAIMS] 

T 1 1 

« V 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a drive controlling device of vehicles which give driving force to a driving wheel corresponding to a road 
grade at the time of start to the direction of a climb, A drive controlling device of vehicles setting up this driving 
force the vehicle speed of the direction of driving down slope, below a predetermined vehicle speed with it, or below 
specified acceleration become when giving driving force corresponding to a road grade. [ than these zero ] 
[ acceleration larger than zero and and ] [ larger ] 

[Claim 2]A drive controlling device of vehicles of claim 1 which is that to which a drive controlling device of said 
vehicles sets said driving force when a road grade is in a prescribed range. 

[Claim 3]A drive controlling device of vehicles of claim 1 or 2 in which said predetermined vehicle speed is several 
kilometers/h. 

[Claim 4]A drive controlling device of vehicles of claim 1 or 2 in which said specified acceleration is a 1-m[ /] sec 2 
grade. 

[Claim 5]A drive controlling device of one vehicles of claims 1 thru/or 4 which are what will stop grant of driving 
force corresponding to said road grade if the vehicle speed becomes higher than a predetermined value at the time 
of start to the direction of a climb of said vehicles. 

[Claim 6]A drive controlling device of vehicles stopping grant of driving force corresponding to a road grade during a 
stop in a drive controlling device of vehicles which give driving force to a driving wheel corresponding to a road 
grade at the time of start when non operation duration time of a brake pedal is longer than a predetermined value. 
[Claim 7]In a drive controlling device of vehicles which give driving force to a driving wheel corresponding to a road 
grade at the time of start, A drive controlling device of vehicles raising driving force promptly when performing grant 
of driving force corresponding to a road grade, and decreasing driving force gently at the time of a stop of grant of 
driving force corresponding to a road grade. 

[Claim 8]A drive controlling device of one vehicles of claims 1 thru/or 6 characterized by stopping grant of driving 
force corresponding to a road grade when target driving force which a driver demands is beyond a predetermined 
value. 

[Claim 9]In a control device of a four-wheel drive car which enabled a drive of either a front wheel or a rear wheel 
by the 1st motor, and enabled a drive of another side by the 2nd motor, A control device of four-wheelp-drive 
vehicles controlling driving force which should ask for target driving force based on an operation grade and the 
vehicle speed of an output control means of a driver, and should be outputted from the front-wheel and rear wheel 
side based on this target driving force based on a road grade at the time of vehicle departing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the control technique which gives the driving force 
corresponding to a road grade automatically at the time of vehicle departing about the drive controlling device of 
vehicles. 
[0002] 

[Description of the Prior Art]In order for vehicles to slip down on the occasion of ramp start, namely, to prevent 
retreat, the drive controlling device for vehicles which gave torque to the electric motor formed in vehicles is 
proposed. For example, the drive controlling device indicated to JP.7-322404.A is it According to this, if the 
shearing omission of vehicles is judged, the output torque of the electric motor for a drive is amended so that 
vehicles can stop an inclination way in the state of getting into the accelerator pedal slightly, and ramp start will 
come to be performed, without requiring skill. 
[0003] 

[Problem(s) to be Solved by the Invention]However, in the above-mentioned conventional drive controlling device, 
Since the output torque of the electric motor for a drive was automatically amended so that vehicles could stop an 
inclination way, even if the driver was a comparatively sudden road grade, he took for the flat road, and there was 
room for an improvement of causing confusion to the treading-in condition of the accelerator pedal at the time of 
vehicle departing. 

[0004]The place which succeeded in this invention against the background of the above situation, and is made into 
the purpose has the bottom of the shearing of vehicles in providing the drive controlling device of the vehicles with 
which the driver enabled it to get to know a road grade correctly while ** is controlled. 
[0005] 

[The 1st means for solving a technical problem] The place made into the gist of this invention for attaining this 
purpose, In the drive controlling device of the vehicles which give driving force to a driving wheel corresponding to a 
road grade at the time of start to the direction of a climb. When giving driving force corresponding to a road grade, it 
is in setting up the driving force below a predetermined vehicle speed with it or below specified acceleration with 
larger acceleration of the direction of driving down slope than zero become. [ than zero ] [ the vehicle speed of the 
direction of driving down slope larger than zero and and ] [ larger ] 
[0006] 

[The 1st effect of the invention] If it does in this way, when giving driving force corresponding to a road grade at the 
time of start of the vehicles of the direction of a climb, From the driving force of vehicles, i.e., the driving force of a 
motor, being set up below a predetermined vehicle speed with it or below specified acceleration with larger 
acceleration of the direction of driving down slope than zero become. [ than zero ] [ the vehicle speed of the 
direction of driving down slope larger than zero and and ] [ larger ] Since it is slightly retreated below with a 
predetermined vehicle speed before treading in of an accelerator pedal on the occasion of ramp start of vehicles, 
while ** is controlled for the bottom of the shearing of vehicles, a driver can know a road grade correctly. For this 
reason, the driver can break in according to ramp inclination when departing from the direction of Tosaka of 
vehicles. 
[0007] 

[The 2nd means for solving a technical problem] The place made into the gist of the 2nd invention for attaining the 
above-mentioned purpose, It is in stopping grant of the driving force corresponding to a road grade during a stop, 
when the non operation duration time of a brake pedal is longer than a predetermined value in the drive controlling 
device of the vehicles which give driving force to a driving wheel corresponding to a road grade at the time of start 
of the direction of a climb. 
[0008] 

[The 2nd effect of the invention] If it does in this way, since ** is permitted, in the state where there is no advance 
intention from grant of the driving force corresponding to a road grade being stopped during a stop of vehicles when 
the non operation duration time of a brake pedal is longer than a predetermined value, the bottom of a shearing can 
tell a driver about the grade of a road grade. 
[0009] 

[The 3rd means for solving a technical problem] The place made into the gist of the 3rd invention for attaining the 
above-mentioned purpose, In the drive controlling device of the vehicles which give driving force to a driving wheel 
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corresponding to a road grade at the time of start of the direction of a climb, It is in grant of the driving force 
corresponding to a road grade raising driving force promptly at the time of an execution start, and decreasing driving 
force gently at the time of the stop of grant of the driving force corresponding to a road grade, or an end. 
[0010] 

[The 3rd effect of the invention] Driving force is raised promptly [ if it does in this way / when giving driving force 
to a driving wheel corresponding to a road grade at the time of start of the direction of a climb ], Since driving force 
is gently decreased at the time of the stop of grant of the driving force corresponding to a road grade, while control 
of ** is promptly performed for the bottom of the shearing in the time of climb way start, grant of driving force is 
stopped comfortable. 
[0011] 

[The 4th means for solving a technical problem] The place made into the gist of the 4th invention for attaining the 
above-mentioned purpose. In the control device of the four-wheel drive car which enabled the drive of either a front 
wheel or a rear wheel by the 1st motor, and enabled the drive of another side by the 2nd motor, It asks for target 
driving force based on the operation grade and the vehicle speed of an output control means of a driver, and is in 
having controlled the driving force which should be outputted from the front-wheel and rear wheel side based on the 
target driving force based on the road grade at the time of vehicle departing. 
[0012] 

[The 4th effect of the invention] If it does in this way, target driving force will be called for based on the operation 
grade and the vehicle speed of an output control means of a driver, Since the driving force which should be 
outputted from the front-wheel and rear wheel side based on the target driving force is controlled based on a road 
grade at the time of vehicle departing, the target driving force suitable for a driver's demand is called for 
appropriately, and it becomes the driving force distributing of a ring before and after suiting it at the time of an 
inclination start run. 
[0013] 

[Other modes of an invention] Here, suitably, the drive controlling device of the vehicles of the 1st invention sets up 
the driving force of vehicles corresponding to a road grade as the vehicle speed of the direction of driving down 
slope, for example, a retreat direction, becomes within the limits of a predetermined road grade below in a 
predetermined vehicle speed, or so that the acceleration of the direction of driving down slope may become below in 
specified acceleration. Since it will no longer be increased more than it by the driving force of the vehicles set up so 
that the vehicle speed of the direction of driving down slope may become below in a predetermined vehicle speed 
when a road grade exceeds a predetermined road grade if it does in this way, a driver can know a road grade much 
more correctly. 

[0014]Said predetermined vehicle speed is 1 thru/or about 3 km/h in several kilometers, for example, crawling, 
suitably. Said specified acceleration is the fine acceleration of /sec 2 1.0 m suitably. If it does in this way, the bottom 
of the shearing of a climb way will be controlled by the value with preferred **. 

[0015]Suitably, at the time of start to the direction of a climb of said vehicles, if the vehicle speed becomes higher 
than a predetermined value, grant of the driving force corresponding to said road grade will be stopped. When doing 
in this way and vehicles are able to depart by the effect of the driving force corresponding to a road grade at the 
time of start, in it or later, grant of unnecessary driving force is stopped promptly. 

[0016]Suitably, in said each invention, when the requested driving force which a driver demands is beyond the 
predetermined value which is not zero, grant of the driving force corresponding to a road grade is stopped. If it does 
in this way, when requested driving force will be within the limits from zero to a predetermined value, the driving 
force which becomes large corresponding to a road grade becoming large is given, and retreat (slipping down) of 
vehicles is prevented suitably. 
[0017] 

[The suitable embodiment of an invention] Hereafter, the example of this invention is described in detail, referring to 
drawings. 

[0018] Drawing 1 is a main point figure explaining the composition of the power transmission device of the four- 
wheelp-drive vehicles, i.e., an order wheel drive vehicle, with which the drive controlling device of one example of 
this invention was applied. Order [ this ] wheel drive vehicles are vehicles of the form of driving a front-wheel 
system with the 1st drive 10 provided with the 1st motor, i.e., the main drive, and driving a rear wheel system with 
the 2nd drive 1 2 provided with the 2nd motor, i.e., a subdrive. 

[0019]The engine 14 which is an internal-combustion engine operated by burning the above-mentioned main drive 
10 to air and the gaseous mixture of fuel, The same mind is equipped with the motor generator (henceforth MG) 16 
which functions selectively as an electric motor and a dynamo, the double pinion type epicyclic gear drive 18, and 
the nonstep variable speed gear 20 to which a change gear ratio is changed continuously. The above-mentioned 
engine 14 functions as the 1st motor, i.e., a main motor, and MG16 is functioning as a motor which is a driving 
source of vehicles. The above-mentioned engine 14 is provided with the throttle actuator 21 which drives the 
throttle valve in order to change opening thetaTH of the throttle valve which controls the suction air quantity of the 
suction pipeline. 

[0020]The above-mentioned epicyclic gear drive 18 is a synthetic partition system which compounds power 
mechanically or is distributed, The three rotating elements 24 independently provided in the circumference of a 
common axial center pivotable, i.e., the sun gear connected with the above-mentioned engine 14 via the damper 
gear 22, The carrier 28 with which it connected with the input shaft 26 of the nonstep variable speed gear 20 via the 
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1st clutch CI, and the output shaft of above-mentioned MG16 was connected, It has the flywheel starter gear 32 
which are connected with the input shaft 26 of the nonstep variable speed gear 20 via the 2nd clutch C2 ( and are 
connected with the non rotary member 30, for example, housing, via the brake B1. The above-mentioned carrier 28 
is supporting one pair of pinions (epicyclic gear) 34 and 36 which gear with the sun gear 24 and the flywheel starter 
gear 32, and gear mutually so that those rotation is possible. The 1st clutch C1 of the above, the 2nd clutch C2, and 
the brake B1 are hydraulic friction engaging devices which it is made to be engaged by pressing the file plate of two 
or more sheets which each piled up mutually by a hydraulic actuator, or are released by the press release. 
[0021]MG16 connected with the above-mentioned epicyclic gear drive 18 and its carrier 28, When being generated 
by the carrier 28 so that the reaction force which is controlling the production of electricity of MG16 in the 
operating state of the engine 14, i.e., the rolling state of the sun gear 24, i.e., the rotation torque of MG16, may 
become large one by one, The electric torque converter (ETC) device which makes the number of rotations of the 
flywheel starter gear 32 increase smoothly, and makes smooth start acceleration of vehicles possible is constituted, 
this time — gear ratio rho (number of teeth of the number of teeth / flywheel starter gear 32 of the sun gear 24) of 
the epicyclic gear drive 18 — for example, if 0.5 which is a general value, torque [ of the flywheel starter gear 32 ]: - 
- torque [ of the carrier 28 ]: — since the torque of the engine 14 is amplified by 1 / rho twice, for example, twice, 
and is transmitted to the nonstep variable speed gear 20 from the relation of torque =1/rho:(1-rho)/rho:1 of the sun 
gear 24, it is called torque-amplification mode. 

[0022]The above-mentioned nonstep variable speed gear 20 is provided with the variable pulleys 40 and 42 which 
are one pair variable in the effective diameter provided in the input shaft 26 and the output shaft 38, respectively, 
and the endless annular transmission belt 44 almost wound around these one pairs of variable pulleys 40 and 42. 
The fixed solids of revolution 46 and 48 by which these one pairs of variable pulleys 40 and 42 were fixed to the 
input shaft 26 and the output shaft 38, respectively, movable to an axial center direction and with the attachment 
**** movable solids of revolution 50 and 52 to relative rotating impossible to the input shaft 26 and the output shaft 
38, at the circumference of an axial center so that a V groove may be formed among the fixed solids of revolution 
46 and 48. It has one pair of oil hydraulic cylinders 54 and 56 which change the change gear ratio gamma (= input- 
shaft revolving speed / output shaft rotating speed) by giving a thrust to these movable solids of revolution 50 and 
52, and changing, the diameter of charge, i.e., the effective diameter, of the variable pulleys 40 and 42. 
[0023]The torque outputted from the output shaft 38 of the above-mentioned nonstep variable speed gear 20 is 
transmitted to one pair of front wheels 66 and 68 via the reduction gear 58, the differential gear mechanism 60, and 
one pair of axles 62 and 64. In this example, the steering gear which changes the rudder angle of the front wheels 66 
and 68 is omitted. 

[0024]The torque which said subdrive 12 was provided with the rear motor generator (henceforth RMG) 70 which 
functions as the 2nd motor, i.e., a submotor, and was outputted from the RMG70, It is transmitted to one pair of rear 
wheels 80 and 82 via the reduction gear 72, the differential gear mechanism 74, and one pair of axles 76 and 78. 
[0025] Drawing 2 is a figure showing briefly the composition of the hydraulic control circuit for switching the 
epicyclic gear drive 18 of said main drive 10 to various operating modes. The manual valve 92 mechanically 
connected with the shift lever 90 operated by the driver to each range position of P, R, N, D, and B, Operation of 
the shift lever 90 is answered using the shuttle valve 93, The original pressure outputted from the lubricating oil 
pump which is not illustrated to the 1st pressure regulating valve 94 that regulates the pressure of the engagement 
pressure of the 1st clutch C1 in D range, B range, and R range is supplied, Original pressure is supplied to the 2nd 
pressure regulating valve 95 that regulates the pressure of the engagement pressure of the clutch C2 in D range 
and B range, and original pressure is supplied to the 3rd pressure regulating valve 96 that regulates the pressure of 
the engagement pressure of the brake B1 in N range, P range, and R range. The 2nd pressure regulating valve 95 of 
the above and the 3rd pressure regulating valve 96 control the engagement pressure of the 2nd clutch C2 and the 
brake B1 according to the output signal from the Lini Jesus Reid valve 97 driven with the hybrid controlling device 
104, The 1st pressure regulating valve 94 controls the engagement pressure of the 1st clutch Cl by the hybrid 
controlling device 104 according to the output signal from the electromagnetism opening and closing valve 98 which 
is a cross valve by which a duty drive is carried out. 

[0026] Drawing 3 is a figure explaining the composition of the control device formed in this example order wheel drive 
vehicle. The engine control system 100, the speed change controlling device 102, the hybrid controlling device 104, 
the accumulation-of-electricity control device 106, and the brake operating unit 108, It is what is called a 
microcomputer provided with CPU, RAM, ROM, and the I/O interface, and CPU processes an input signal according 
to the program beforehand memorized by ROM, using the temporary storage function of RAM, and performs various 
control. It is mutually connected so that communication is possible, and the above-mentioned control device will be 
suitably transmitted to the predetermined control device from other control devices, if a required signal is required 
from a predetermined control device. 

[0027]The engine control system 100 performs engine control of the engine 14. For example, control the fuel 
injection valve which is not illustrated for injection quantity control, and the igniter which is not illustrated for 
ignition timing control is controlled, In order to reduce the output of the engine 14 temporarily so that the front 
wheels 66 and 68 under slip may grip a road surface, the throttle actuator 21 is controlled by traction control. 
[0028]The above-mentioned speed change controlling device 102 from the relation set up beforehand become value 
that the tension of the transmission belt 44 of the nonstep variable speed gear 20 is required, and sufficient for 
example. While controlling the pressure regulating valve which regulates the pressure of belt tension pressure based 
on the output torque of actual change-gear-ratio gamma, transmitting torque 14, i.e., engine, and MG16 and making 
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tension of the transmission belt 44 into the optimal value, From the relation beforehand remembered that the engine 
14 operates along the rate curve of the minimum fuel consumption, or an optimum curve. Target transmission gear 
ratio gammam is determined based on throttle valve opening thetaTH or the accelerator pedal control input ACC 
expressed as actual vehicle speed V and engine load, for example, throttle opening, theta, and the change gear ratio 
gamma of the nonstep variable speed gear 20 is controlled so that the actual change gear ratio gamma is in 
agreement with the target transmission gear ratio gammam. 

[0029]The above-mentioned engine control system 100 and the speed change controlling device 102. For example, 
while controlling the above-mentioned throttle actuator 21 and fuel oil consumption so that it moves along the best 
fuel consumption operation line shown in drawing 4 . the working point, i.e., the operating point of the engine 14, for 
example, the change gear ratio gamma of the nonstep variable speed gear 20 is changed. According to the 
instructions from the hybrid controlling device 104, in order to change output torque TE or the number of rotations 
NE of the above-mentioned engine 14, the above-mentioned throttle actuator 21 and the change gear ratio gamma 
are changed, and the operating point of the engine 14 is moved. 

[0030]The MG control device 1 16 for the above-mentioned hybrid controlling device 104 to control the inverter 114 
which controls the power generation current outputted to the accumulating electricity device 112 from the driving 
current supplied to MG16 from the accumulating electricity device 112 which comprises a cell etc., or its MG16, The 
RMG control device 120 for controlling the inverter 118 which controls the power generation current outputted to 
the accumulating electricity device 1 12 from the driving current supplied to RMG70 from the accumulating 
electricity device 112 or its RMG70 is included, the actuated valve position PSH of the shift lever 90, and a throttle 
(accelerator) — the opening theta (control input ACC of the accelerator pedal 122). While performing any one 
choice based on the vehicle speed V and amount SOC of accumulation of electricity of the accumulating electricity 
device 1 1 2 from the inside of two or more modes of operation shown in drawing 5 , Based on throttle opening theta 
and control input BF of the brake pedal 124, the torque regenerative braking mode which generates a braking effort 
by torque required for power generation of MG16 or RMG70, or the engine brake mode which generates a braking 
effort by the rotational resistance torque of the engine 14 is chosen. 

[0031]When the shift lever 90 is operated to B range or D range, for example to start of low loading or a constant- 
speed run, motor travel mode is chosen comparatively, By being made for the 1st clutch C1 to be engaged, and 
releasing both the 2nd clutch C2 and the brake B1, vehicles drive by MG16 chiefly. The case where amount SOC of 
accumulation of electricity of the accumulating electricity device 112 is in the insufficient state which was less than 
the lower limit set up beforehand in this motor travel mode, Since driving force is needed further, when starting the 
engine 14, it is switched to below-mentioned ETC mode or direct connection mode, and MG16 or RMG70 drive, 
maintaining the run till then, and the accumulating electricity device 1 12 is charged by the MG16 or RMG70. 
[0032]To a middle load run or a heavy load run, direct connection mode is chosen comparatively, The epicyclic gear 
drive 18 is rotated in one by being made for both the 1st clutch C1 and the 2nd clutch C2 to be engaged, and 
releasing the brake B1 f chiefly — the engine 14 — or charge of the accumulating electricity device 112 is performed 
by MG16 at the same time vehicles drive by engine 14 and MG16 or vehicles drive with the engine 14 chiefly. In this 
direct connection mode, since the number of rotations NMG (rpm) of the sun gear 24, i.e., the engine speed value 
NE (rpm) and the number of rotations of the carrier member 28, i.e., the number of rotations of MG16, and the 
number of rotations NIN (rpm) of the flywheel starter gear 32. i.e., the revolving speed of the input shaft 26 of the 
nonstep variable speed gear 20, are the same values, It is shown, for example to a dashed line by the nomograph of 
drawing 6 drawn in a two-dimensional flat surface from the three number-of-rotations axes (vertical axis) S, i.e., sun 
gear number-of-rotations axes, flywheel-starter-gear number-of-rotations axes R, and the carrier number-of- 
rotations axes C and change-gear-ratio axes (horizontal axis). In drawing 6 . the interval of the above-mentioned sun 
gear number-of-rotations axis S and the carrier number-of-rotations axis C corresponds to 1, and the interval of 
the flywheel-starter-gear number of rotations R and the carrier number-of-rotations axis C supports gear ratio rho 
of the double pinion type planetary gear 18. 

[0033]For example to a start acceleration run, ETC mode, i.e., torque-amplification mode, is chosen, By increasing 
gradually the production of electricity (the amount of regeneration) (driving torque which rotates MG16) of MG16, 
i.e., the reaction force of the MG16, where it was made for the 2nd clutch C2 to be engaged and both the 1st clutch 
C1 and the brake B1 are released, Vehicles are made to carry out zero start smoothly, after the engine 14 has been 
maintained by predetermined number of rotations, thus, when vehicles and MG16 drives with the engine 14, if the 
torque of the engine 14 uses 1 / rho twice, for example, rho= 0.5, it will be amplified twice and will be transmitted to 
the nonstep variable speed gear 20. Namely, when the number of rotations NMG of MG16 is an A point of drawing 6 . 
negative revolving speed, i.e., power generation state, since the input shaft rotating speed NIN of the nonstep 
variable speed gear 20 is zero, vehicles have stopped, but. As shown in the dashed line of drawing 6 , the input shaft 
rotating speed NIN of the nonstep variable speed gear 20 is increased with the production of electricity of the MG16 
being increased and the number of rotations NMG being changed to the B point by the side of right [ the ], and 
vehicles are started. 

[0034]When the shift lever 90 is operated to N range or P range, the neutral mode 1 or 2 is chosen fundamentally, 
both the 1st clutch CI, the 2nd clutch C2, and the brake B1 are released, and a transmitting power course is 
released in the epicyclic gear drive 18. In this state, in the case where amount SOC of accumulation of electricity of 
the accumulating electricity device 112 is in the insufficient state which was less than the lower limit set up 
beforehand etc., it is considered as charge and engine start mode, and it is in the state with which the brake B1 was 
made to engage, and the engine 14 is started by MG16. For example, motor travel mode is chosen, and while being 
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made for the 1st clutch C1 to be engaged, vehicles are made to carry out reverse running chiefly in light load 
reverse running by releasing both the 2nd clutch C2 and the brake B1, when the shift lever 90 is operated to R 
range by MG16. However, for example, while friction running mode is chosen, and being made for the 1st clutch CI 
to be engaged and releasing the 2nd clutch C2, the brake B1 is made to carry out slip engagement in middle load or 
heavy load reverse running. Thereby, the output torque of the engine 14 is applied to the output torque of MG16 as 
driving force which reverses vehicles. 

[0035]ln order that said hybrid controlling device 104 may heighten the driving force of vehicles temporarily at the 
time of the start of vehicles according to the driving force of the front wheels 66 and 68, or sudden acceleration, In 
the time of the start run in a low friction coefficient way (low mu road) like the high mu way assist control which 
operates RMG70 according to a predetermined driving-force-distributing ratio, and generates driving force also from 
the rear wheels 80 and 82, and a freezing way and a hardened snow way, Low mu road assist control which the 
change gear ratio gamma of the nonstep variable speed gear 20 is made low, for example and to which the driving 
force of the front wheels 66 and 68 is reduced is performed at the same time it drives the rear wheels 80 and 82 by 
RMG70, in order to heighten the start capability of vehicles. 

[0036]The accumulation-of-electricity control device 106 charges or stores electricity the accumulating electricity 
device 112 with the electrical energy generated by MG16 or RMG70, when amount SOC of accumulation of 
electricity of the accumulating electricity devices 112, such as a cell and a capacitor, is less than the lower limit 
SOCD set up beforehand, but When amount SOC of accumulation of electricity turns around the upper limit SOCU 
set up beforehand in a top, it forbids charging with the electrical energy from the MG16 or RMG70. On the occasion 
of the above-mentioned accumulation of electricity, it is the actual electric power prospective value Pb about the 
range between the electric power or the acceptance limit value WIN of electrical energy which is a function of 
temperature TB of the accumulating electricity device 112, and the carrying-out limit value WOUT. When [the = 
generated output PMG+ power consumption PRMG (negative)] exceeds, the acceptance or carrying out is forbidden. 

[0037]In order that the brake operating unit 108 performs TRC control, ABS control, VSC control, etc., for example, 
may improve the stability of the vehicles at the time of revolution or may heighten traction at the time of braking at 
the time of the start run in a low mu road etc., Wheel-brake 66WB provided in each wheels 66, 68, 80, and 82 via the 
hydraulic brake control circuit, 68WB, 80WB, and 82WB are controlled For example, it is based on the signal from a 
wheel rotation (wheel speed) sensor formed in each wheel in TRC control, and they are the wheel vehicle speed 
(body speed converted based on a wheel rotational speed), for example, forward right wheel vehicle ring vehicle 
speed VFR, the forward left wheel vehicle ring vehicle speed VFL, the right rear wheel wheel vehicle speed VRR, the 
left rear wheel wheel vehicle speed VRL, and the front-wheel vehicle speed. [=(VFR+VFL)/2] Rear wheel vehicle 
speed [=(VRR+VRL)/2] And while computing the body vehicle speed (latest speed of VFR, VFL, VRR, and the VRL 
(s)), For example, when slip velocity deltaV which is a difference of the front-wheel vehicle speed which is a main 
driving wheel, and the rear wheel vehicle speed which is non driving wheels exceeds the control start judgement 
reference value deltaVI set up beforehand, a slip judging is carried out to a front wheel, and it is slip ratio RS. The 
driving force of the front wheels 66 and 68 is reduced using the throttle actuator 21, wheel-brake 66WB, 68WB, etc. 
so that [=(deltaV/VF) x100%] may enter in target slip rate RS1 set up beforehand. In ABS control, the slip ratio of 
each wheel should become predetermined target slip within the limits at the time of braking operation. The braking 
effort of the front wheels 66 and 68 and the rear wheels 80 and 82 is maintained using wheel-brake 66WB. 68WB, 
80WB, and 82WB, and the directional stability of vehicles is improved. The rudder angle from the rudder sensor 
which is not illustrated in VSC control at the time of the turning travel of vehicles, Based on order acceleration, 
right-and-left (width) acceleration, etc. from the yaw rate from a yaw rate sensor, and a biaxial G sensor, the Oba 
steer tendency or understeer tendency of vehicles is judged, 82 wheel-brake 66WB, 68WB, 80WB or WB, and the 
throttle actuator 21 are controlled to control the Oba steer or understeer. 

[0038] Drawing 7 is a functional block diagram explaining the important section of control facilities, such as the 
above-mentioned hybrid controlling device 104. In drawing 7 . the output torque field memory measure 130 is 
established, for example in RAM of the hybrid controlling device 104, and two or more kinds of output torque fields 
showing the characteristic for restricting the output torque of RMG70 are memorized. In two or more kinds of this 
output torque field, as shown to drawing 8 by this example, They are two or more kinds of fields set up in two- 
dimensional coordinates with the output torque axis 134 showing the rotational speed shaft 132 and output torque 
TRMG of RMG70 showing the revolving speed NRMG of RMG70, A1 The 2nd output torque field, i.e., A2, The 
maximum torque value indicated to be the high 1st output torque field, i.e., the field inside A1 line, by A2 line with 
low torque value more relatively [ the maximum torque value shown by a line ] than A2 line is A1. The field inside a 
line is included. [ relatively lower than a line ] The above-mentioned 1st output torque field expresses the maximum 
rating (short time rating like 5-minute rating) of RMG70, for example, and the above-mentioned 2nd output torque 
field expresses rating for a long time like for example, 30-minute rating. 

[0039]The vehicle departing judging means 138 which judges whether the vehicle operation condition determining 
means 136 is a start run of vehicles based on the position of the shift lever 90. accelerator opening theta, the 
vehicle speed V, etc., The front wheel 66 which are a wheel, especially a main driving wheel based on forward right 
wheel vehicle ring vehicle speed VFR, the forward left wheel vehicle ring vehicle speed VFL, the right rear wheel 
wheel vehicle speed VRR, and the left rear wheel wheel vehicle speed VRL, and the wheel slip judging means 140 
which judges generating of a slip of 68, The understeer judging means 142 which judges the understeer in the turning 
travel of vehicles based on a rudder angle, a yaw rate, etc., The turning travel judging means 144 which judges the 
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turning travel of vehicles based on a rudder angle being larger than a predetermined value etc., The accelerating 
operation judging means 146 which judges the accelerating operation of vehicles based on the operating speed of 
accelerator opening rate-of-change d theta/dt 122, i.e., an accelerator pedal, being beyond a predetermined value, 
The heavy load run judging means 148 which judges a heavy load run of vehicles based on accelerator opening theta 
being beyond a predetermined value, Have the reduction running judging means 150 which judges the reduction 
running (un-braking) of vehicles based on accelerator opening theta and the vehicle speed V, and The operation 
(run) state of vehicles, i.e., a start run of vehicles, the slip of a wheel, understeer, a turning travel, accelerating 
operation, Either a heavy load run or reduction running is judged. 

[0040]The output torque area selection means 152 chooses one output torque field from two or more kinds of 
output torque fields beforehand memorized by the above-mentioned output torque field memory measure 130 based 
on the existence of the operational status of vehicles, for example, vehicle departing, a wheel slip, or a under steer. 
The output torque area selection means 152 chooses the output torque field where a maximum torque value is high 
as compared with the case where it is not such a vehicle state, in the state of the starting state of vehicles, the slip 
condition of the front wheels 66 and 68 driven with the engine 14, or understeer. That is, when under vehicle 
departing, a wheel slip, or a steer is judged by the vehicle operation condition determining means 136, the 1st output 
torque field is chosen, and when a turning travel, accelerating operation, a heavy load run, or reduction running is 
judged, the 2nd output torque field is chosen. That is, in order to switch the grade of the output torque of RMG70 
which performs a four-wheel drive according to operational status, an output torque field is chosen. 
[0041]The 2nd motor actuation control means 154 operates RMG70 based on one output torque field selected by 
the above-mentioned output torque area selection means 152 based on the operational status of vehicles. 
Fundamentally, the 2nd motor actuation control means 154 operates RMG70 in the selected output torque field so 
that driving force may be generated from the rear wheels 80 and 82 in the driving force partition ratio of the size 
corresponding to the static-load partition ratio or dynamic load partition ratio of the order ring. That is, if it puts in 
another way so that it may not separate from the selected output torque field, RMG70 will be operated so that the 
maximum torque value of the selected output torque field may not be exceeded. When it is one vehicle state of 
vehicle departing, a wheel slip, and a under steer, the 2nd motor actuation control means 154, In order to acquire 
the four-wheelp-drive effect highly, RMG70 is operated based on the 1st output torque field selected by the output 
torque area selection means 1 52, In being one vehicle state of a turning travel, accelerating operation, a heavy load 
run, and reduction running, in order to acquire the four-wheelp-drive effect for a long time, RMG70 is operated 
based on the 2nd output torque field selected by the output torque area selection means 152. 
[0042]The above-mentioned 2nd motor actuation control means 154, When neither a start run of vehicles, the slip 
of the front wheels 66 and 68, understeer nor a turning travel nor accelerating operation nor a heavy load run is 
judged by the vehicle operation condition determining means 136, In order to judge with a four-wheel drive being 
unnecessary and to prevent with **** of a judgment, the operation of RMG70 is stopped after the time delay set up 
beforehand. 

[0043]The above-mentioned 2nd motor actuation control means 154, When the output torque field selected by the 
output torque area selection means 152 is an output torque field of a maximum torque value lower than the 
maximum torque value of the thing till then (i.e., when it replaced with the 1st output torque field and the 2nd output 
torque field is chosen). It compares, when the output torque field of the maximum torque value in which an output 
torque field is higher than the maximum torque value of the thing till then is chosen (i.e., when it replaced with the 
2nd output torque field and the 1st output torque field is chosen), The output torque of RMG70 is reduced gently 
and rapid decrease of the driving force of the rear wheels 80 and 82 is prevented. 

[0044]Under execution of the ABS control according [ the ABS control judging means 158 ] to said brake operating 
unit 108, That is, it is judged whether it is during execution of the control which controls the braking effort of each 
wheel to become slip ratio within the limits to which the signal from said wheel speed sensor was used for, and the 
slip ratio of the wheel was beforehand set at the time of braking operation of vehicles. Under execution of the VSC 
control according [ the VSC control judging means 160 ] to said brake operating unit 108. That is, it is judged 
whether it is during execution of the control which controls the braking effort of a wheel on either side, or the 
driving force of a wheel, and prevents understeer or the Oba steer so that the direction of a rudder angle empty 
vehicle object of a steering wheel may not separate during revolution of vehicles. The wheel speed sensor 
abnormality judging means 164 judges the abnormalities of the above-mentioned wheel speed sensor based on the 
relative value of forward right wheel vehicle ring vehicle speed VFR, the forward left wheel vehicle ring vehicle speed 
VFL, the right rear wheel wheel vehicle speed VRR, and the left rear wheel wheel vehicle speed VRL. It is judged 
whether the cold condition judging means 162 was in the temperature state which may be generated, the cold 
condition, for example, road surface freezing, whose outdoor air temperature detected by the temperature sensor 
which is not illustrated was less than the judgement reference value set up beforehand. The rudder sensor 
abnormality determining means 166 judges the abnormalities of the rudder sensor for detecting the rudder angle of 
the steering wheel used for VSC control. The yaw rate sensor abnormality determining means 168 judges the 
abnormalities of the yaw rate sensor for detecting the yaw rate used for VSC control. 

[0045]When the abnormalities of a wheel speed sensor are judged by the wheel speed sensor abnormality judging 
means 164 as for the 2nd motor actuation control means 154, At the time of the operation judging of the ABS 
control by the ABS control judging means 158, or the operation judging of the VSC control by the VSC control 
judging means 160, even if, even if a four-wheel-drive operating condition is in the state currently materialized and 
performed, the operation of RMG70 is stopped. When judged with it being a cold condition by the cold condition 
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judging means 162, the 2nd motor actuation control means 154 operates RMG70 preferentially, and is changed into a 
four-wheelp-drive state. When the abnormalities of a rudder sensor are judged by the rudder sensor abnormality 
determining means 166 as for the above-mentioned 2nd motor actuation control means 154, Or when the 
abnormalities of a yaw rate sensor are judged by the yaw rate sensor abnormality determining means 168, even if 
understeer is judged by the understeer judging means 142, RMG70 will not be operated, and a four-wheel drive is 
not started. 

[0046] Drawing 9 and drawing 10 are the flow charts explaining the important section of the control actuation of the 
hybrid controlling device 104 etc.. Drawing 9 shows the output torque field change routine for switching the output 
torque field of RMG70 which performs a four-wheel drive, and drawing 10 shows the four-wheelp-drive stop routine 
which stops or forbids a four-wheel drive in the time of abnormalities or control interference. 

[0047]In the output torque field change of drawing 9 , and a rear wheel switching control routine, it is judged in SA1 
corresponding to said cold condition judging means 162 whether it is the cold condition that outdoor air temperature 
may produce road surface friction coefficient change. When judgment of this SA1 is affirmed, while a 4WD 
unnecessary counter is reset in SA16, In SA17 corresponding to said output torque area selection means 152, a 
maximum torque value is A1 as an output torque field of RMG70. The 1st output torque field shown by the line is 
chosen. Subsequently, in SA18 corresponding to said 2nd motor actuation control means 154, in order to perform a 
four-wheel drive, RMG70 is operated in the 1st output torque field. 

[0048]When judgment of said SA1 is denied, in SA2 corresponding to said vehicle departing judging means 138, it is 
judged based on the position of the shift lever 90, throttle opening theta, the vehicle speed V, etc. whether it is a 
starting state of vehicles. When judgment of this SA2 is affirmed, in order to perform 1 6 or less SA and to perform a 
four-wheel drive, RMG70 is operated in the 1st output torque field. However, when judgment of above-mentioned 
SA2 is denied, in SA3 corresponding to said wheel slip judging means 1 40, it is judged whether the slip of the front 
wheels 66 and 68 which are main driving wheels driven with the engine 14 occurred. When judgment of this SA3 is 
affirmed, in SA14, it is judged whether the slip ratio of the front wheels 66 and 68 is larger than a predetermined 
value. This predetermined value is forjudging the grade of the slip corresponding to the change of an output torque 
field. When judgment of this SA14 is affirmed, in the 1st output torque field, RMG70 is operated in order to perform 
16 or less SA and to perform a four-wheel drive, but. The working point which a 4WD unnecessary counter is reset 
in SA1 9, and is expressed in SA20 in the using point of present RMG70, i.e., the topographic contour plot table of 
drawing 8 . when judgment of SA14 is denied is A2. It is judged whether it is more than a line. When judgment of this 
SA20 is denied, the 2nd output torque field is chosen in SA21, but. When affirmed, in order to decrease the output 
torque of RMG70 gradually in SA22, it is A2 from the 2nd output torque field from the 1st output torque field, i.e., A1 
line. It is gradually changed to a line. In this example, the above SA20 thru/or SA22 also supports said output torque 
area selection means 152. 

[0049]When judgment of SA3 is denied, in SA4 corresponding to said under steer judging means 142, it is judged 
based on a rudder angle, the biaxial acceleration of front and rear, right and left, a yaw rate, etc. whether the under 
steer has occurred. When judgment of this SA4 is affirmed, in SA15, it is judged whether a under steer is a size 
beyond a predetermined value. This predetermined value is forjudging the grade of the under steer corresponding to 
the change of an output torque field. When judgment of this SA15 is affirmed, in order to perform said 16 or less SA 
and to perform a four-wheel drive, RMG70 is operated in the 1st output torque field. However, when judgment of 
SA15 is denied, in order to perform the 19 or less above-mentioned SA and to perform a four-wheel drive, RMG70 
is operated in the 2nd output torque field. 

[0050]When judgment of SA4 is denied, in SA5 corresponding to said turning travel judging means 144, it is judged 
whether the rudder angle of a steering wheel is larger than a predetermined value. This predetermined value is a 
value forjudging a rudder angle to the extent that a four-wheel drive is needed. When judgment of above-mentioned 
SA5 is denied, in SA6 corresponding to said accelerating operation judging means 146, it is judged whether rate-of- 
change d theta/dt of accelerator requested driving force, i.e., a throttle opening, is larger than a predetermined 
value. It is a value forjudging a throttle opening rate of change to the extent that this predetermined value also 
needs a four-wheel drive. When judgment of this SA6 is denied, in SA7 corresponding to said heavy load run judging 
means 148, it is judged whether throttle opening theta is larger than a predetermined value. It is a value forjudging 
throttle opening theta to the extent that this predetermined value also needs a four-wheel drive. When judgment of 
this SA7 is denied, in SA8 corresponding to said reduction running judging means 150, it is judged based on the 
actuated valve position of the shift lever 90, throttle opening theta, the vehicle speed V, etc. whether it is, the 
reduction running, i.e., the non-acceleration traveling which does not carry out brakes operation, of vehicles. 
[0051]When either of the judgment of the above SA5 thru/or SA8 is affirmed, in order to perform a four-wheel drive, 
in the 2nd output torque field, RMG70 is operated by performing said 19 or less SA. However, it is not a cold 
condition when each of judgment of SA1 thru/or SA8 is denied, A slip and under steer of the front wheels 66 and 68 
instead of under start of vehicles do not occur, but there is not under a turning travel but no acceleration 
requirement operation, and when it is not not a heavy load run but reduction running, either, After 
**************j n g 4WD counter in SA9, in SA10, it is judged whether it became beyond a predetermined value 
whose contents of the 4WD counter are about several seconds. This 4WD counter is for calculating the lapsed time 
after judgment of above-mentioned SA8 is denied, and supports the time delay set up in order to prevent with **** 
at the time of that predetermined value switching to a two-flower (FF) driving state from a four-wheelp-drive state. 
[0052]Since judgment of above-mentioned SA10 is denied at the beginning, 20 or less SA is performed. At this time, 
the 1st output torque field is chosen and, moreover, the working point of RMG70 is A2. When it is a position more 
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than a line, It is gradually changed into the 2nd output torque field from the 1st output torque field, and the 1st 
output torque field is chosen, and the working point of RMG70 is A2. When it is below a line, It is promptly switched 
to the 2nd output torque field from the 1st output torque field, and it is maintained when the 2nd output torque field 
is chosen. 

[0053]If the contents of the 4WD counter become beyond a predetermined value and judgment of SA10 is affirmed 
while repeat execution of the above step is carried out, in SA1 1, it will be judged whether the present driving state 
of vehicles is a two-flower (FF) driving state. When judgment of this SA11 is denied, in SA12 corresponding to said 
2nd motor actuation control means 154, it is gradually changed from a four-wheelp-drive state to a two-flower (FF) 
driving state by reducing the driving force of RMG70 gently toward zero. However, when judgment of SA1 1 is 
affirmed, a two-flower (FF) driving state is maintained. 

[0054]In the four-wheelp-drive stop control routine of drawing 10 , it is judged in SB1 corresponding to said wheel 
speed sensor abnormality judging means 164 whether either of the wheel speed sensors formed for every wheel is 
unusual. When judgment of this SB1 is denied, it is judged whether under ABS control is judged in SB2 
corresponding to said ABS control judging means 1 58. When judgment of this SB2 is denied, it is judged whether 
under VSC control is judged in SB3 corresponding to said VSC control judging means 160. When either of the 
judgment of the above SB1 thru/or SB3 is affirmed, in SB4 corresponding to said 2nd motor actuation control 
means 154, a four-wheelp-drive operation, i.e., the operation of RMG70, is stopped or forbidden. 
[0055]However, when each judgment of the above SB1 thru/or SB3 is denied, When it is judged in SB5 
corresponding to said rudder sensor abnormality determining means 166 whether a rudder sensor is unusual and 
judgment of this SB5 is denied, it is judged in SB6 corresponding to said yaw rate sensor abnormality determining 
means 168 whether a yaw rate sensor is unusual. When either of the judgment of the above SB5 and SB6 is 
affirmed, in SB7 corresponding to said 2nd motor actuation control means 1 54, a four-wheelp-drive operation, i.e., 
the operation of RMG70, is stopped or forbidden, however, any of judgment of the above SB5 and SB6 — although - 
- this routine is terminated when denied. 

[0056]As mentioned above, according to this example, by the 2nd motor actuation control means 154 (SA18). From 
RMG70 being operated based on one output torque field chosen from two or more kinds of output torque fields 
memorized by the output torque area selection means 152 (SA17, SA21, SA22) based on the operational status of 
vehicles. Since RMG70 is operated in required and sufficient output torque range according to the operational status 
of vehicles, that use of RMG70 under a predetermined travel condition is restricted decreases, and the traveling 
performance of the vehicles as a four-wheel drive is obtained as much as possible. 

[0057]Two or more kinds of output torque fields which were memorized by the output torque field memory measure 
130 according to this example. They are two or more kinds of fields set up in two-dimensional coordinates with the 
output torque axis 134 showing the rotational speed shaft 132 showing the revolving speed NRMG of RMG70, and 
output torque TRMG of the RMG70, Since the high 1st output torque field and a maximum torque value include the 
low 2nd output torque field relatively, a maximum torque value as shown in drawing 8 by a four-wheel-drive required 
degree. Since required and sufficient output torque field can be relatively chosen from the low 2nd output torque 
field for the high 1st output torque field and maximum torque value according to the operational status or the run 
state of vehicles, a maximum torque value, A regular operation in the 1st output torque field where a maximum 
torque value is high is prevented, and the operation of RMG70 is secured. 

[0058]According to this example, the 2nd motor actuation control means 154 (SA18), When the output torque field 
selected by the output torque area selection means 152 (SA17, SA21, SA22) is an output torque field of a maximum 
torque value lower than the maximum torque value of the thing till then (i.e., when it replaced with the 1st output 
torque field and the 2nd output torque field is chosen). It compares, when the output torque field selected by the 
output torque area selection means 152 is an output torque field of a maximum torque value higher than the 
maximum torque value of the thing till then (i.e., when it replaced with the 2nd output torque field and the 1st output 
torque field is chosen), Since the output torque of RMG70 is reduced gently, rapid decrease of the driving force of 
the rear wheels 80 and 82 driven by MG70 when it replaces with the 1st output torque field and the 2nd output 
torque field is chosen is prevented, and the stability of a vehicle behavior is improved. 

[0059]According to this example, the 2nd motor actuation control means 154 (SA12), In switching to the two-wheel- 
drive state where RMG70 is not operated from a four-wheelp-drive state, Since the output torque of RMG70 is 
reduced gently or gradually toward zero, rapid decrease of the driving force of the rear wheels 80 and 82 at the time 
of the change in the two-wheel-drive state from a four-wheelp-drive state is prevented, and the stability of a 
vehicle behavior is improved. 

[0060]According to this example, the output torque area selection means 152 (SA17, SA21, SA22), In the starting 
state of vehicles, the state where the slip of the front wheels 66 and 68 driven with the engine 14 is large, or the 
state where understeer is large. As compared with the case where it is not such a vehicle state, from it being what 
chooses the 1st output torque field where a maximum torque value is high. In the starting state of vehicles, the 
state where the slip of the front wheels 66 and 68 driven with the engine 14 is large, or the state where understeer 
is large. Since the driving force of the rear wheels 80 and 82 driven by RMG70 can fully be heightened, While 
sufficient driving force is obtained by operating RMG70 according to a four-wheel-drive required degree at the time 
of start, Overheating of RMG70 is controlled as much as possible, and there is an advantage to which the use 
opportunity is expanded at the same time the generated front wheel 66, dissolution of a slip of 68, and dissolution of 
the understeer of vehicles are obtained suitably. 

[0061]The wheel speed sensor abnormality judging means 164 (SB1) which judges the abnormalities of each wheel 
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speed sensor according to this example, The ABS control judging means 158 (SB2) which judges the ABS control 
which controls the braking effort of the wheel so that the signal from each wheel speed sensor is used and the slip 
ratio of a wheel becomes slip ratio within the limits set up beforehand at the time of braking operation of vehicles, It 
has the VSC control judging means 162 (SB3) which judges the VSC control which controls the braking effort of a 
wheel on either side, or the driving force of a wheel, and prevents understeer or the Oba steer so that the direction 
of a rudder angle empty vehicle object of a steering wheel may not separate during revolution of vehicles, The 2nd 
motor actuation control means 154 (SA12), At the time of the operation judging of the ABS control by the time of 
the abnormalities of the above-mentioned wheel speed sensor, its ABS control judging means 158, or the VSC 
control judging means 160, or VSC control. Since the operation of RMG70 is stopped and it is automatically 
switched to the front-wheel drive state by the front wheels 66 and 68 at the time of the operation of the time of 
the abnormalities of a wheel speed sensor, its ABS control means, or a VSC control means, the wheel vehicle speed 
VFR, VFL, and VRR. The abnormalities of the ABS control or VSC control in which either of the VRL(s) originates 
unusually are avoided, or control interference is prevented, and safety is improved. 

[0062]According to this example, the cold condition judging means 162 (SA1) which judges the cold condition to 
which outside air temperature turned around the temperature change of the coefficient of friction of a traveling road 
surface is predicted to be, and which was defined beforehand in the bottom is established, The 2nd motor actuation 
control means 154 (SA17), Since RMG70 is preferentially operated based on the 1st output torque field, and RMG70 
is operated automatically and it will be in a four-wheelp-drive state if it will be in a cold condition when a cold 
condition is judged by the cold condition judging means 162, the stability of vehicles is secured. 
[0063]The vehicle departing judging means 138 (SA2) which judges whether it is a start run of vehicles according to 
this example, The front wheel 66 which is a main driving wheel, and the wheel slip judging means 140 (SA3) which 
judges generating of a slip of 68, The understeer judging means 142 (SA4) which judges the understeer in the turning 
travel of vehicles based on a rudder angle and a yaw rate, The turning travel judging means 144 (SA5) which judges 
that a rudder angle is larger than a predetermined value, The accelerating operation judging means 146 (SA6) which 
judges accelerating operation based on accelerator pedal operating speed, i.e., d theta/dt, being beyond a 
predetermined value etc., The heavy load run judging means 148 (SA7) accelerator pedal control input, i.e., throttle 
opening, theta judges the heavy load run which is beyond a predetermined value to be, Have the reduction running 
judging means 150 (SA8) which judges the reduction running of vehicles, and the 2nd motor actuation control means 
154, When heavy load a start run of vehicles, the slip of a wheel, understeer, a turning travel, accelerating operation, 
or a run is judged, Since the 2nd motor will be automatically operated if it will be in a four-wheel-drive required 
state, since a four-wheel drive judges with a required state and operates RMG70, the stability of vehicles is 
secured. 

[0064]According to this example, the 2nd motor actuation control means 154, When neither a start run of the 
above-mentioned vehicles, the slip of a wheel, understeer nor a turning travel nor accelerating operation nor a 
heavy load run is judged, While the operation of RMG70 is lessened as much as possible and the overheating is 
prevented from stopping the operation of RMG70 and changing into a two-wheel-drive state after the time delay 
which judged with a four-wheel drive being unnecessary, and was set up beforehand, After four-wheelp-drive 
needlessness is judged, it is prevented with **** of a judgment by stopping the operation of the 2nd motor after a 
predetermined time delay. 

[0065]The rudder sensor abnormality determining means 166 (SB5) which judges the abnormalities of a rudder 
sensor which detect the rudder angle of a steering wheel according to this example. Or the yaw rate sensor 
abnormality determining means 168 (SB6) which judges the abnormalities of a yaw rate sensor which detect a yaw 
rate is provided with it, and the 2nd motor actuation control means 154, When the abnormalities of a rudder sensor 
are judged by the rudder sensor abnormality determining means 166, or when the abnormalities of a yaw rate sensor 
are judged by the yaw rate sensor abnormality determining means 168, Since RMG70 is not operated even if 
understeer is judged by said understeer judging means 142, when understeer is accidentally judged by the 
abnormalities in a rudder sensor, or the abnormalities in a yaw rate sensor, there is an advantage which is not made 
into a four-wheel drive. 

[0066] Drawing 1 1 is a functional block diagram explaining the important section of other control facilities provided in 
the above-mentioned hybrid controlling device 104 etc. In drawing 1 1 . 4WD start judging means 230 judges whether 
the start condition from a two-wheel-drive state to a four-wheelp-drive state of a four-wheelp-drive state, i.e., a 
switching condition, was satisfied based on the operation run state of vehicles. For example, it judges with the four- 
wheelp-drive start condition having been satisfied based on a start run of vehicles, the slip of a wheel, understeer, a 
turning travel, acceleration traveling, a heavy load run, or reduction running. While the real slip ratio calculating 
means 232 computes revolving speed NF of the front wheels 66 and 68 which are main driving wheels by calculating 
the average value of the revolving speed NFL of the forward left wheel vehicle ring 66, and the revolving speed NFR 
of the forward right wheel vehicle ring 68, The revolving speed NR of the rear wheels 80 and 82 which are auxiliary 
driving wheels is computed by calculating the average value of the revolving speed NRL of the left rear wheel wheel 
80, and the revolving speed NRR of the right rear wheel wheel 82, the difference (NF -NR) of revolving speed NF of 
these front wheels 66 and 68, and the revolving speed NR of the rear wheels 80 and 82 — either front-wheel- 
rotating-speed NF and the rear wheel rotating speed NR — being based on **(ing) with a low value — real slip ratio 
S [=100%x (NF -NR) / min (NF, NR)] is computed one by one. In order to obtain a desirable four-wheel drive, target 
slip rate SO calculated beforehand is set to the target slip rate setting-out means 234, and it memorizes. Although 
constant value may be sufficient as this target slip rate SO, it may be made into the value which differs mutually 
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according to a four-wheel -drive run state. 

[0067]The torque distribution feedback control means 236, Slip ratio deviation deltasrl (=S1 -SO 1) of the above- 
mentioned real slip ratio S and target slip rate SO is computed, For example, so that the above-mentioned slip ratio 
deviation deltasrl may be solved using the feedback control type which showing in the expression 1 and which was 
set up beforehand, namely, as in agreement in real slip ratio S and target slip rate SO 1, the rear wheel torque 
assignment ratio Rr which is control operation quantity is computed. This rear wheel torque assignment ratio Rr is a 
ratio which the rear wheels 80 and 82 of the driving force (driving torque) of the vehicles corresponding to driver 
demand torque share in the time of a four-wheel drive, and is a value smaller than 1. Therefore, a front-wheel 
torque assignment ratio serves as (1-Rr). 
[0068]( Expression 1) 

Rr =WRr+Kp1 and deltasrl +Kd1 and ddeltasrl /dt+KM and integraldeltasrl dt+C1 — however, WRr of a 
proportionality constant, i.e., a proportional gain, and Kd1 is [ a constant of integration, i.e., an integration gain and 
C1 ] constants a differentiation constant, i.e., a differentiation paragraph gain, and Ki 1 a rear wheel load share ratio 
and Kpl. 

[0069]And based on the driver requested driving force, the torque distribution Rr, for example, the rear wheel torque 
assignment ratio, which were outputted from said torque distribution feedback control means 236, Tdrv, the 2nd 
motor actuation control means 238 operates RMG70 so that the torque distribution may be attained. That is, rear 
wheel torque (Tdrv xRr) is computed from the driver demand torque Tdrv and the rear wheel torque assignment 
ratio Rr, and RMG70 is driven so that the rear wheel torque may be outputted. This driver demand torque Tdrv is 
computed based on the vehicle speed V and throttle opening theta from the relation which is shown, for example in 
drawing 13 and which was memorized beforehand. 

[0070]It is judged during traction control whether the judging means 240 is during execution of the traction (TRC) 
control by said brake operating unit 108. When judged with traction controlling the feedback control operation 
alteration means 242 by the judging means 240 during traction control, So that the feedback control operation by 
the above-mentioned torque distribution feedback control means 236 may be increased from the case where the 
rear wheel torque assignment ratio Rr, i.e., the driving force of RMG70, is the expression 1, Preferably, it changes so 
that the driving force of the vehicles of a four-wheelp-drive state may not decline, or so that the driver demand 
torque Tdrv may be abbreviated-maintained. 

[0071]For example, the feedback control operation alteration means 242, Said slip ratio deviation deltasrl (=S1 -SO 
1) which is a system deviation value of the feedback control type of the expression 1 during traction control, Either 
[ or / at least ] target slip rate SO 1 which is a control-objectives value for computing the slip ratio deviation 
deltasrl, or the real slip ratio S1 which is actually values It changes so that the torque sharing rate (rear wheel 
torque assignment ratio Rr) of the rear wheels 80 and 82 which are the output values of controlling expression may 
be raised rather than the case of the expression 1. For example, the rear wheel torque assignment ratio Rr 
computed by the expression 1 is made to increase by setting slip ratio deviation deltasrl or real slip ratio S1 to 
value deltasr2 only the predetermined value was made to increase, or S2, or setting target slip rate SO 1 to value 
SO 2 which decreased only the predetermined value. 

[0072]Or the feedback control operation alteration means 242, Apart from the above, combine above and during 
execution of traction control, It changes so that the torque sharing rate (rear wheel torque assignment ratio Rr) of 
the rear wheels 80 and 82 which drive feedback gain Kp1 of the feedback control type used by the torque 
distribution feedback control means 236, Kd1, and Kil by RMG70 may be raised. For example, the rear wheel torque 
assignment ratio Rr computed by the expression 1 is made to increase from the case of the expression 1 by 
updating at least one of feedback gain Kp1, Kd1, and the KM to value Kp2 only with a larger predetermined value 
than them, Kd2, and Ki2, and changing the constant C1 into C2. 

[0073]Or the feedback control operation alteration means 242, Apart from the above, it combines above, and during 
execution of traction control, the rear wheel torque assignment ratio Rr which is the control output value acquired 
from the feedback control type of the expression 1 used by the torque distribution feedback control means 236 is 
changed one by one, when only a predetermined value amends to the increase side. 

[0074] Drawing 12 is a flow chart explaining the important section of other control actuation provided in said hybrid 
controlling device 104. In drawing 12 , it is judged based on the operational status of vehicles by SCI corresponding 
to said 4WD start judging means 230 whether the four-wheel-drive start condition was satisfied. In SC6 
corresponding to said 2nd motor actuation control means 238 when judgment of this SC1 was denied, after the rear 
wheel torque assignment ratio Rr was set as zero, Based on a driver's requested driving torque Tdrv and the above- 
mentioned rear wheel torque assignment ratio Rr, the driving torque of the rear wheels 80 and 82 is computed, and 
the driving torque is outputted from RMG70. In this case, since the rear wheel torque assignment ratio Rr is set as 
zero in the above-mentioned SC2, output torque of RMG70 is made into zero and the two-flower run it runs with 
the driving force of the front wheels 66 and 68 chiefly is performed. 

[0075]However, in SC3 corresponding to the judging means 240, affirmation of judgment of above-mentioned SC1 
will judge whether it is during execution of the traction control by said brake operating unit 108 during said traction 
control. In SC4 corresponding to [ when judgment of this SC3 is denied ] said torque distribution feedback control 
means 236, The rear wheel torque assignment ratio Rr which it cancels based on actual slip ratio deviation deltasrl 
from the feedback control type which slip ratio deviation deltasrl (= S1 -SO 1) of real slip ratio S and target slip 
rate SO being computed, for example, showing in the expression 1, and which was set up beforehand is computed. 
Subsequently, in SC6 corresponding to said 2nd motor actuation control means 238, Based on a driver's requested 
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driving torque Tdrv and the above-mentioned rear wheel torque assignment ratio Rr, the driving torque (Tdrv xRr) of 
the rear wheels 80 and 82 is computed, and RMG70 drives so that the driving torque may be outputted from the 
rear wheels 80 and 82. 

[0076]Since judgment of above-mentioned SC3 is affirmed during traction control, in SC5 corresponding to said 
feedback control operation alteration means 242, a feedback control operation is changed so that it may become a 
value with the larger rear wheel torque assignment ratio Rr than the case of above-mentioned SC4. For example, 
th e rear wheel torque assignment ratio Rr is computed by using the feedback control type which changed feedback 
gain Kp1 of the expression 1, Kd1, and KM into value Kp2 only with a larger predetermined value than it, Kd2, and 
Ki2. And in SC6, based on a driver's requested driving torque Tdrv and the above-mentioned rear wheel torque 
assignment ratio Rr, the driving torque (Tdrv xRr) of the rear wheels 80 and 82 is computed, and RMG70 drives so 
that the driving torque may be outputted from the rear wheels 80 and 82. Thereby, in order to secure the driving 
force of vehicles during traction control, bigger driving torque than the case where the expression 1 is used is 
outputted from the rear wheels 80 and 82. 

[0077]Below, the operation of above-mentioned this example is explained using the time chart of drawing 14 . For 
example, it is t1 because of low mu roads, such as a freezing way. Supposing a four-wheelp-drive run is started at 
the time, when traction control will not be performed, As shown in a solid line, front-wheel-rotating-speed NF and 
real slip ratio S changes with the slips of the front wheels 66 and 68, and it is increased, as the rear wheel torque 
assignment ratio Rr shows a solid line according to the feedback control type of the expression 1 so that the driver 
demand torque Tdrv may be maintained. And while this run continues, it is completed by the slip of the front wheels 
66 and 68, and front-wheel-rotating-speed NF follows on falling, and the rear wheel torque assignment ratio Rr is 
also reduced to it by the original value (about [ for example, ] 0.5). However, when traction control is performed, 
Since the rise of front-wheel-rotating-speed NF and real slip ratio S is controlled by the effect of the traction 
control, when the feedback control type of the expression 1 is used, Slip ratio deviation deltasrl (=S1 -SO 1) 
became small, the rear wheel torque assignment ratio Rr was not increased so much, but the driving force of the 
whole vehicles became small, it was less than the driver demand torque Tdrv, and the power performance of 
vehicles was not obtained. Namely, if the torque distribution of RMG70 is adjusted by the feedback control operation 
by the torque distribution feedback control 236, Since the slip of the front wheels 66 and 68 driven with the engine 
14 is controlled by execution of traction control and the real slip ratio of an order ring is made to approach a desired 
value, Since the control device 104 concludes that the feedback control effect of the above-mentioned torque 
distribution was acquired and makes small the output of RMG70, i.e., the torque distribution to the rear wheels 80 
and 82, the power performance of vehicles will be reduced. 

[0078]However, in [ according to this example ] the feedback control operation alteration means 242 (SC5), For 
example, by using the feedback control type which changed feedback gain Kp1 of the expression 1, Kd1, and KM into 
value Kp2 only with a larger predetermined value than it, Kd2, and Ki2, Since the rear wheel torque assignment ratio 
Rr of a bigger value than the case of the feedback control type of the expression 1 is computed, a feedback control 
operation is changed so that the torque assignment ratio Rr may serve as a large value. For this reason, during 
traction control, bigger driving torque than the case of the expression 1 is outputted from the rear wheels 80 and 
82, and the power performance of vehicles is secured. In order to understand easily, the case where target slip rate 
SO 2 is small changed by the feedback control operation alteration means 242 is shown in drawing 14 . Even in this 
case, since slip ratio deviation deltasr2 (=S2 -SO 2) is obtained greatly and the rear wheel torque distribution ratio 
Rr computed by the feedback control type also becomes large, big driving torque is outputted from the rear wheels 
80 and 82, and the power performance of vehicles is obtained. Even if it is changed into S2 with the larger real slip 
ratio S1 than it, or it amends slip ratio deviation deltasr2 computed so that only a predetermined value may become 
large, the same effect as the above is acquired, and, Even if it amends the rear wheel torque distribution ratio Rr 
which is the control output value computed by the feedback control type of the expression 1 so that only a 
predetermined value may become large directly, the same effect as the above is acquired. 

[0079] Drawing 15 is a functional block diagram explaining the important section of other control facilities provided in 
said hybrid controlling device 104. In drawing 15 . the 1st electric motor actuation control means 330, The front- 
wheel drive torque which is equivalent to the front-wheel torque assignment ratio (1-Ktr) which is a front-wheel 
load share ratio of the driver demand torque Tdrv in the state of a four-wheel drive is computed, and MG16 is 
controlled so that the front-wheel drive torque is outputted from the front wheels 66 and 68. For example, when the 
engine 14 and MG16 operate simultaneously in direct connection mode, MG16 is controlled to combine with the 
output of the engine 14 and to become the above-mentioned front-wheel torque. The 1st electric motor actuation 
control means 330 computes the front-wheel regenerated torque which is equivalent to the front-wheel torque 
assignment ratio (1-Ktr) of the demand braking torques decided based on the control input of the brake pedal 124, 
the vehicle speed variation at the time of a coasting run, etc. at the time of braking, MG16 is controlled so that the 
front-wheel regenerated torque is outputted from the front wheels 66 and 68. 

[0080]The 2nd electric motor actuation control means 332 computes the rear-drive torque which is equivalent to 
the back load torque assignment ratio Ktr which is a rear wheel load share ratio of the driver demand torque Tdrv in 
the state of a four-wheel drive, and it controls RMG70 so that the rear-drive torque is outputted from the rear 
wheels 80 and 82. The 2nd electric motor actuation control means 332 computes the rear wheel regenerated torque 
which is equivalent to the rear wheel torque assignment ratio Ktr of the demand braking torques decided based on 
the control input of the brake pedal 124, the vehicle speed variation at the time of a coasting run, etc. at the time of 
braking, RMG70 is controlled so that the rear wheel regenerated torque is outputted from the rear wheels 80 and 82. 
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The above-mentioned driver demand torque Tdrv is determined based on the actual vehicle speed V and throttle 
opening theta from the relation which is shown, for example in drawing 13 and which was memorized beforehand. 
The above-mentioned front-wheel load share ratio (1-Ktr) and the rear wheel torque assignment ratio Ktr are also 
desired values, and are determined based on a unit-load-per-travel-wheel assignment ratio (function of the order G) 
before and after [ dynamic ] considering a static order unit-load-per-travel-wheel assignment ratio (constant value) 
or vehicles order acceleration (before or after [ G ]). 

[0081]Use is restricted by the temperature TMG and TRMG for securing the insulation performance of the material 
with which the coil is insulated etc., and the above MG16 and RMG70 needs to be operated in the output torque 
field shown in drawing 16 . When the temperature TRMG of the temperature TMG or RMG70 of MG16 is the degree 
of Ta, Although what is necessary is to just be operated in the field inside the maximum torque line shown in T=Ta 
of drawing 16 (i.e.. within the limits of a load limitation value and a regeneration limit value), when it is the degree of 
Tc, it must be operated in the small field inside the maximum torque line shown in T=Tc of drawing 16 . For said 
accumulating electricity device 112 preventing the fall of degradation of the electrolyte, internal injury, or a life etc., 
The carrying-out electric power or acceptance electric power is restricted by the temperature TB, and it needs to 
be used within the limits of between the carrying-out limit value WOUT and the acceptance limit value WIN as 
shown in drawing 17 . 

[0082]For this reason, the 1st motor operation limiting means 334, For example, based on the load limitation value or 
regeneration limit value WOUT decided by the temperature TMG of MG16, for example, the carrying-out limit value 
decided by temperature TB of the accumulating electricity device 112 from the relation of drawing 17 , and the 
acceptance limit value WIN, a drive operation or regenerative operation of MG16 is restricted from the relation of 
drawing 16 . The load limitation value or regeneration limit value similarly it is decided at the temperature TRMG of 
RMG70, for example from the relation of drawing 1 6 t hat the 2nd motor operation limiting means 336 will be, For 
example, based on the carrying-out limit value WOUT decided by temperature TB of the accumulating electricity 
device 112, or the acceptance limit value WIN, a drive operation or regenerative operation of RMG70 is restricted 
from the relation of drawing 17 . 

[0083]When a drive operation or regenerative operation of RMG70 is restricted by the 2nd motor operation limiting 
means 336 of the above, the 1st electric motor operation boosting means 338, In order to maintain the driving force 
or regenerative braking force of the whole vehicles, namely, in order not to make it change, only the part equivalent 
to the restriction increases the driving output or regeneration output of MG16. When a drive operation or 
regenerative operation of MG16 is restricted by said 1st motor operation limiting means 334 as for the 2nd electric 
motor operation reduction means 340, In order to maintain the torque sharing rate of a vehicles order ring (i.e., in 
order to consider it as the goal-allocation ratio which was able to define beforehand the driving-force-distributing 
ratio or braking-force-distribution ratio of the order ring), only the part equivalent to the restriction reduces the 
driving output or regeneration output of RMG70. 

[0084] Drawing 18 is a flow chart explaining the important section of other control actuation of said hybrid controlling 
device 104, and shows the ring [ order ] torque distribution control routine in the engine 14 and the direct 
connection running mode using MG16. In drawing 18 , with pretreatment of SD1, based on actual temperature TB of 
the accumulating electricity device 112 from the relation of drawing 17 The acceptance limit value WIN, The 
carrying-out limit value WOUT is computed and maximum allowable torque TMGmax and minimum allowable torque 
TMGmin of MG16 are computed based on the temperature TMG of MG16 from the relation of drawing 16 , 
[ finishing / temperature limitation ] Based on the temperature TRMG of RMG70, maximum allowable torque 
TRMGmax and minimum allowable torque TRMGmin of RMG70 are computed from the relation of drawing 1 6 , 
[ finishing / temperature limitation ] Based on the signal from the rotation sensor which is not illustrated, the 
revolving speed NMG of MG16, The revolving speed NRMG of RMG70 and the input-shaft revolving speed NIN of 
the nonstep variable speed gear 20 are computed, For example, based on the actual vehicle speed V and throttle 
opening theta, the driver demand torque Tdrv is computed from the relation shown in drawing 13 , and required 
engine output PV is computed based on the driver demand torque Tdrv, auxiliary machinery driving torque, required 
charge torque, etc. Here, the above-mentioned driver demand torque Tdrv, and a below-mentioned output or output 
torque also contains the negative value showing regenerative braking force or torque, and expression called those 
increases or reduction is based on those absolute values. 

[0085]Then, in SD2, in order to compute the command value of the torque made to output to the engine 14, the 
engine instruction torque calculation routine of drawing 1 9 is performed. That is, in SD21, the engine output torque 
basic value TEbase for making it output to the engine 14 (=PV / NE) is computed based on above-mentioned 
required engine output PV and the engine speed NE. Subsequently, in SD22, restriction of the upper limit TEmax 
relevant to the specification of the engine 14 and a lower limit "0" is added to the engine output torque basic value 
TEbase (0 <=TEbase <=TEmax), and a restricted value is set to engine output torque command value TE. The engine 
14 is controlled so that the output torque serves as the engine output torque command value TE. 
[0086]In SD3 continuing, the output torque preliminary decision value TRMGtmp of RMG70 is computed by 
performing the rear motor torque preliminary decision routine shown, for example in drawing 20 . That is, in SD31 of 
drawing 20 , the upper limit TRMGmaxp of the output torque of RMG70 is computed based on the carrying-out limit 
value WOUT. That is, PRMG is calculated from the expression 2 and the expression 3, and let this be the maximum 
output PRMGmaxp of RMG70. Subsequently, this PRMGmaxp and TRMG which satisfies the expression 4 from the 
revolving speed NRMG of RMG70 are calculated, and let this be the maximum output torque TRMGmaxp of RMG70. 
As for the efficiency of MG16, and EFCVT, in the expression 3, the efficiency of the nonstep variable speed gear 20 
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and EFRMG of EFMG are the efficiency of RMG70. In the expression 4, PRMGIoss (NRMG, TRMG) is the power loss 

of RMG70. 

[0087] 

( Expression 2) 

PMG+PRMG =WOUT (expression 3) 

[(PMGxEFMG+NE xTEbase) xEFCVT] : (PRMG xEFRMG) 
(1-Ktr) = : Ktr (expression 4) 

NRMG xTRMG+PRMGIoss =(NRMG, TRMG) PRMGmaxp[0088]In SD32, the lower limit TRMGminp of the output 
torque of RMG70 is computed based on the acceptance limit value WIN. That is, PRMG is calculated from the 
expression 5 and the expression 6 t and let this be the minimum output PRMGminp of RMG70. Subsequently, this 
PRMGminp and TRMG which satisfies the expression 7 from the revolving speed NRMG of RMG70 are calculated, 
and let this be the minimum output torque TRMGminp of RMG70. 
[0089] 

( Expression 5) 

PMG+PRMG =WIN (expression 6) 

[(PMGxEFMG+NE xTEbase) xEFCVT] : (PRMG xEFRMG) 
(1-Ktr) = : Ktr (expression 7) 

NRMG xTRMG+PRMGIoss =(NRMG, TRMG) PRMGminp[0090]Then, in SD33 corresponding to said 2nd electric 
motor actuation control means 332, the output torque basic value TRMGbase of RMG70 is computed from the 
expression 8. This output torque basic value TRMGbase is basic torque outputted from RMG70, RMG70 drives so 
that this value may be outputted in principle, but actually, RMG70 drives so that the value after the below- 
mentioned upper and lower limit guard process may be outputted. In the expression 8, GRR is a moderating ratio of 
the subdrive 12 (reduction gear 72). 
[009 1]( Expression 8) 

TRMGbase =Tdrv xKtr/GRR [0092]And in SD34 corresponding to said 2nd motor operation limiting means 336. In 
order to perform restriction originating in the temperature of restriction [ originating in the accumulating electricity 
device 112], and RMG70 to the above —mentioned output torque basic value TRMGbase, The upper and lower limit 
guard process by the above-mentioned TRMGmaxp and TRMGminp, said TRMGmax, and TRMGmin is performed 
according to the expression 9 and the expression 10, and the value after an upper and lower limit guard process is 
determined as the output torque preliminary decision value TRMGtmp of RMG70. 
[0093]( Expression 9) 

TRMGminp <=TRMGbase <=TRMGmaxp (expression 10) 

TRMGmin<=TRMGbase <=TRMGmax [0094]It returns to drawing 18 and the output torque preliminary decision value 
TMGtmp of MG16 is computed in SD4 by performing the front motor torque preliminary decision routine shown, for 
example in drawing 21 . That is, in SD41 of drawing 21 , the upper limit TMGmax of the output torque of MG16 is 
computed based on the carrying-out limit value WOUT. Namely, based on the output torque preliminary decision 
value TRMGtmp of above-mentioned RMG70, the output PRMG of RMG70 is computed from the expression 11, 
Maximum output PMG (=WOUT -PRMG) of MG16 is computed from the output PRMG of the RMG70, the maximum 
output torque TMG of MG16 is searched for based on maximum output PMG (=WOUT -PRMG) of the MG16 from 
the expression 12, and this is set to TMGmaxp. Minimum output PMG (=WIN-PRMG) of MG16 is computed from the 
output PRMG of RMG70, the minimum output torque TMG of MG16 is searched for based on minimum output PMG 
(=WIN-PRMG) of the MG16 from the expression 12, and this is set to TMGminp. In the expression 12, PMGIoss 
(NMG, TMG) is the loss of MG16. 
[0095](Expression 11) 

PRMG =NRMG xTRMGtmp+PRMGIoss (NRMG. TRMG) 
(Expression 12) 

NMGxTMG+PMGIoss(NMG, TMG) =PMG [0096]Subsequently, in SD42 corresponding to said 1st electric motor 
actuation control means 330. The output torque basic value TMGbase of MG16 The driver demand torque Tdrv from 
the expression 13, and the output torque preliminary decision value TRMGtmp of RMG70. It computes based on the 
engine output torque basic value TEbase, and it orders so that the output torque basic value TMGbase may be 
outputted from MG16. In the expression 13, GRF is a moderating ratio of the main drive (the epicyclic gear drive 18 
and the nonstep variable speed gear 20). Since the output torque basic value TMGbase of MG16 is computed by the 
output torque preliminary decision value TRMGtmp of RMG70 in the expression 13 based on the value which 
deducted the moderating ratio GRR from the driver demand torque Tdrv, For example, when the output torque of 
RMG70 is restricted in SD34, only the part is increased by the output torque basic value TMGbase of MG16, and the 
sum total driving force or regenerative braking force of vehicles is held uniformly. Therefore, in this example, this 
SD42 also supports said 1st electric motor operation boosting means 338. 
[0097](Expression 13) 

TMGbase=(Tdrv -TRMGtmpxGRR)/GRF-TEbase [0098]Then, in SD43 corresponding to said 1st motor operation 
limiting means 334. In order to perform restriction originating in the temperature of restriction [ originating in the 
accumulating electricity device 112 ], and MG16 to the above-mentioned output torque basic value TMGbase, The 
upper and lower limit guard process by the above-mentioned TMGmaxp and TMGminp, said TMGmax, and TMGmin 
is performed according to the expression 14 and the expression 15, and the value after an upper and lower limit 
guard process is determined as the output torque preliminary decision value TMGtmp of MG16. 
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[0099](Expression 14) 

TMGminp<=TMGbase<=TMGmaxp (expression 15) 

TMGmin <=TMGbase<=TMGmax [0100]It returns to drawing 18 , and in SD5. the temporary torque Tftmp of a front 
wheel (axle) is computed from the expression 16, and the temporary torque Trtmp of a rear wheel (axle) is 
computed from the expression 17. 
[0101](Expression 16) 

Tftmp=(TMG+TEbase)x(NIN/NOUT)xEFCVT xGRF (expression 17) 

Trtmp=TRMGtmpxGRR[0102]Next, in SD6. [ whether temporary torque |Trtmp| of the above-mentioned rear wheel 
is below the value which hung the rear wheel torque distribution ratio Ktr on total value |Tftmp+Trtmp| of the 
temporary torque Tftmp of a front wheel, and the temporary torque Trtmp of a rear wheel, and ] That is, it is judged 
[ of temporary torque |Trtmp| of a rear wheel to total value |Tftmp+Trtmp| ] whether it is below the rear wheel 
torque distribution ratio Ktr comparatively (|Trtmp|/|Tftmp+Trtmp|). When judgment of this SD6 is affirmed, in SD7, 
the temporary torque TRMGtmp of the above-mentioned rear wheel is determined as output torque TRMG of 
RMG70. 

[01 03] However, in SD8, when judgment of above-mentioned SD6 is denied, after the output torque of RMG70 is re- 
calculated, the above-mentioned SD7 is performed. In this SD8, the rear motor output torque re-calculation routine 
shown, for example in drawing 22 is performed. At SD81 of drawing 22 . it is a rate of the front-wheel temporary 
torque Tftmp, a front-wheel torque distribution ratio (1-Ktr), and the rear wheel torque distribution ratio Ktr from 
the expression 18. [Ktr/(1-Ktr)] it is alike, and the torque Trtmp of a rear wheel is computed by being based, and 
the temporary output torque value TRMGtmp of RMG70 is computed in SD82 based on the torque Trtmp of the rear 
wheel, and the moderating ratio GRR of the subdrive 12 from the expression 19. Since the output torque of MG16 
was restricted by said SD43, h ere, for example, When [ of temporary torque |Trtmp| of a rear wheel to total value 
iTftmp+Trtrnpl of the temporary torque Tftmp of a front wheel, and the temporary torque Trtmp of a rear wheel ] a 
top turns around the rear wheel torque distribution ratio Ktr comparatively (|Trtmp|/|Tftmp+Trtmp|), with the above- 
mentioned expression 18. The partition ratio of the front-wheel torque distribution ratio (1-Ktr) whose partition ratio 
(Trtmp/Tftmp) of the front-wheel temporary torque Tftmp and the rear wheel temporary torque Trtmp is a target 
distribution ratio defined beforehand, and the rear wheel torque distribution ratio Ktr [Ktr/(1 -Ktr)] it becomes — as 
— namely, the driving-force-distributing ratio or regenerative-braking-force distribution ratio of an actual condition 
order ring — a target distribution ratio [Ktr/(1 -Ktr)] Since the rear wheel temporary torque Trtmp is reduced 
corresponding to the limit amount of the output torque of above-mentioned MG16 so that it may become, the 
above-mentioned SD8 supports said 2nd electric motor operation reduction means 340. 
[0104](Expression 18) 
Trtmp=Tftmpx [Ktr/(1-Ktr)] 
(Expression 19) 

TRMGtmp=TrtmpxGRR[0105]As mentioned above, according to this example, since it changes into the state where 
the correlation of the thermal rating of MG16 (the 1st electric motor) and RMG70 (the 2nd electric motor) is 
specific, the order wheel drive vehicle could have the driving force balance taken into consideration, and running 
stability can be held. 

[0106]According to this example, from the thermal rating of MG16 (the 1st electric motor) being made higher than 
the thermal rating of RMG70 (the 2nd electric motor). Although the thermal rating of RMG70 which drives the rear 
wheels 80 and 82 is lower than the thermal rating of MG16 which drives the front wheels 66 and 68 and the output 
of RMG70 by the side of a rear wheel is restricted previously, since it is the rear wheels 80 and 82, there is an 
advantage on which the stability of vehicles is held comparatively. 

[0107]In the time of the operation limiting of RMG70 [ according to this example ] by the 2nd motor operation 
limiting means 336 (SD34) (at the time of drive operation limiting or regenerative operation restrictions), The total 
driving force or regenerative braking force of vehicles is secured maintaining the stability of vehicles comparatively, 
since the operation (a drive operation or a regenerative operation) of MG16 is increased by the 1st electric motor 
operation boosting means 338 (SD42). For example, the output of MG16 is increased so that total driving force of 
the vehicles corresponding to the driver demand torque Tdrv may not be changed in the time of the load limitation 
of RMG70, The total driving force or regenerative braking force of vehicles is secured the stability of vehicles being 
held by increasing the regeneration of MG16 so that all the regenerative braking torques of vehicles may not be 
changed at the time of regeneration restrictions of RMG70. 

[0108]In the time of the operation limiting of MG16 [ according to this example ] by the 1st motor operation limiting 
means 334 (SD43), Since the operation of RMG70 is reduced in order to make the partition ratio of an order ring 
into a target distribution ratio by the 2nd motor-output reduction means 340 (SD8) (i.e., in order to set the torque 
distribution ratio of the rear wheels 80 and 82 to Ktr), the stability of vehicles is secured. For example, so that the 
torque assignment ratio Ktr of an order ring, i.e., a rear wheel torque assignment ratio, may be maintained at the 
time of the load limitation of MG16, Or the total driving force or regenerative braking force of vehicles is secured, 
the stability of vehicles being held by reducing the output of RMG70 so that it may become front-wheel drive (FF) 
rather than it, and reducing the regeneration of RMG70 in a similar manner at the time of regeneration restrictions 
of MG16. 

[0109] Drawing 23 is a flow chart explaining other control actuation of drawing 9 . In this flow chart, in the point that 
SA30 performed when SA1 is deleted and judgment of SA2 is affirmed as compared with drawing 9 is provided, it is 
different, and others are the same. The same numerals are given to the portion which is common in drawing 9 . and 
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explanation is omitted. 

[01 10]In the above-mentioned SA30, it is judged whether it is a cold condition below the prescribed temperature 
that outdoor air temperature may produce road surface friction coefficient change, and a road surface gradient is 
the climb run more than a predetermined angle. This climb run is judged based on the signal from G sensor before 
and after not illustrating, for example. Or using the acceleration difference of acceleration before and after 
memorizing at the time of the coasting run to which the time of a stop of vehicles or the accelerator pedal 122 is 
not operated, and the acceleration in front of start being equivalent to a road surface gradient, when the 
acceleration difference exceeds a predetermined value, a climb run may be judged. In this case, there is an 
advantage by which an erroneous decision is not carried out to a climb in the high acceleration degree start in a flat 
road. 

[01 11]When judgment of above-mentioned SA30 is affirmed, by performing 16 or less SA, the 1st output torque field 
which can obtain big driving force relatively is chosen, and RMG70 drives according to the 1st output torque field. 
The four-wheelp-drive run from which big driving force is obtained by this is performed. However, since the 2nd 
output torque field where maximum torque was set up small is chosen from the 1st output torque field by performing 
19 or less SA when judgment of above-mentioned SA30 is denied, RMG70 drives according to the 2nd output torque 
field. Thereby, although it is enough on a flat road or a high mu way, the four-wheelp-drive run by which power 
consumption was controlled is performed, and the driving load of RMG70 is reduced. 

[0112]In the above-mentioned SA30, it may be made to be judged whether it is a cold condition below the 
prescribed temperature that outdoor air temperature may produce road surface friction coefficient change, or a road 
surface gradient is the climb run more than a predetermined angle. In this case, when it is a cold condition below the 
prescribed temperature that outdoor air temperature may produce road surface friction coefficient change, and 
when a road surface gradient is the climb run more than a predetermined angle. By performing both 16 or less SA, 
the 1st output torque field which can obtain big driving force relatively is chosen, and RMG70 drives according to 
the 1st output torque field. However, by performing 19 or less SA, not the cold condition below the prescribed 
temperature that outdoor air temperature may produce road surface friction coefficient change but when a road 
surface gradient moreover is not the climb run more than a predetermined angle, Since the 2nd output torque field 
where maximum torque was set up small is chosen from the 1st output torque field, RMG70 drives according to the 
2nd output torque field. 

[01 1 3]In the time of the Tosaka start of the vehicles with which drawing 24 followed the important section of other 
control facilities provided in said hybrid controlling device 104, i.e., the driving force of the front wheels 66 and 68, It 
is a functional block diagram explaining the high mu way assist control which operates RMG70 according to a 
predetermined driving-force-distributing ratio in order to heighten the driving force of vehicles temporarily, and 
generates driving force also from the rear wheels 80 and 82. In drawing 24 , the target output determination means 
348 determines target-driving-force F T1 based on control input (accelerator opening) theta A and the vehicle speed 
V about [ 122 ] operation of the output control means by a actual driver (for example, an accelerator pedal) from 
the relation which is shown, for example in drawing 25 and which was memorized beforehand. The relation shown in 
above-mentioned drawing 25 is beforehand called for experimentally, in order to realize a driver's requested driving 
force or demand acceleration force. 

[01 14]The ramp starting assist control means 350 until vehicles reach a prescribed speed by operation of the 
accelerator pedal 122 in advance of start operation of vehicles, Are the driving force of the size corresponding to a 
road grade, and Below the speed in the direction of driving down slope of the vehicles at the time of start of the 
direction of a climb (for example, the degree of recession velocity), i.e., the slipping-down predetermined vehicle 
speed with a bigger speed than zero, for example, crawling [ of about 1-3 km/h ]. Or the driving force of the size 
carried out in the direction of driving down slope with the acceleration about 1.0-m[ /] sec 2 is given to vehicles. 
Namely, the ramp starting assist control means 350, The road surface gradient detecting means 352 memorized 
based on the output signal of an acceleration sensor before and after not illustrating order acceleration G xstp at the 
time of a vehicle interdiction and brakes operation at the time of the stop corresponding to inclination in order that 
the road surface from which vehicles tend to depart may carry out inclination (angle) detection for example, For 
example, a temporary correction driving power determination means 354 to determine temporary correction driving 
power dF K which should be added in order to control the retreat at the time of the Tosaka start based on order 
acceleration G xstp at the time of the stop corresponding to actual inclination from the relation which is shown in 
drawing 26 . and which was memorized beforehand, Based on temporary correction driving power dF^ determined by 
the temporary correction driving power determination means 354, as shown in drawing 27 , Although it increases 
promptly relatively in the standup period for about 0.2 second (t Q - t-,) at the time of an output start and temporary 
correction driving power dF K is reached, At the time of the end of an output, for example, the correction driving 
force generating means 355 which generates the correction driving power dF which decreases gently relatively from 
the temporary correction driving power dF K in 1 thru/or the falling period for about 2 seconds (t 2 - 1 3 ), In order to 
give the correction driving power dF to the driving force of vehicles, it has a correction driving power grant means 
356 to add to said target-driving-force F T1 . The relation shown in above-mentioned drawing 26 is beforehand called 
for experimentally so that it may become the degree of recession velocity of the vehicles at the time of the Tosaka 
start (i.e., below the slipping-down predetermined vehicle speed with a bigger speed than zero), for example, crawling 
[ of about 1-3 km/h ], or so that it may become in the direction of driving down slope with the acceleration about 
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1.0-m[ /] 2 sec, Order acceleration G xs ^p is determined that temporary correction driving power dF|^ will increase— 
like within the limits of G 1 thru/or G 2 proportionally with the increase in order acceleration G xstp at the time of a 
stop in the predetermined gradient range (at i.e., the time of a stop). When order acceleration G xstp is smaller than 
G 1t even if it does not give the correction driving power dF at the time of a stop, the degree of recession velocity is 
loose, When order acceleration G xstp is larger than G 2 , in order to enlarge with the degree of recession velocity 
after it on a road surface inclination at the time of a stop, the increase in temporary correction driving power dF K is 
saturated. 

[01 15] Relation theta A1 =f set up beforehand as accelerator opening theta A shows to drawing 28 (G xstp ) The 
amendment start improper judging means 358 which judges whether ramp starting assist amendment of driving force 
is unnecessary based on whether judgement reference value theta A1 calculated based on actual road surface 
gradient G xstp and the car weight W from W) was exceeded, The amendment stop judging means 360 judged for 
whether the climb starting assist control which gives the correction driving power dF based on whether accelerator 
opening theta A exceeded judgement reference value theta A2 set up beforehand is stopped is established, The 
above-mentioned ramp starting assist control means 350 356, i.e., a correction driving power grant means. When 
judged with amendment of driving force being unnecessary by the amendment start improper judging means 358, do 
not perform climb starting assist control, but. When it judges that accelerator opening theta A exceeded about 20% of 
judgement reference value theta A1 corresponding to the inclination which is about 10 degrees, the Tosaka starting 
assist control is started, the above-mentioned ramp starting assist control means 350 356, i.e., a correction driving 
power grant means. Since the driving force based on the accelerating operation of the accelerator pedal 122 is 
heightened when judged with having exceeded judgement reference value theta A2 by which accelerator opening 
theta A was beforehand set up by the above-mentioned amendment stop judging means 360 during climb starting 
assist control, Starting assist control is stopped or terminated. 

[0116]The vehicle speed judging means 362 which judges whether it is more than decision-criterion vehicle speed 
V 1 by which the vehicle speed V was beforehand set as about 1-3 km/h, The brake non operation continuation 
judging means 364 which judges whether the non operation of the brake pedal 124 is continued as for more than 
predetermined time T-j is established. Said ramp starting assist control means 350 356, i.e., a correction driving 
power grant means. . [ whether it is judged with it not being more than decision-criterion vehicle speed V 1 to which 
the vehicle speed V was beforehand set by the vehicle speed judging means 362 (lower than decision-criterion 
vehicle speed V^), and ] Or when judged with continuous operation of the brake pedal 124 not being carried out by 
the brake non operation continuation judging means 364 as for more than predetermined time Tj, give the above- 
mentioned correction driving power dF to the driving force of vehicles, but. When it is judged with it being more than 
decision-criterion vehicle speed V 1 to which the vehicle speed V was set beforehand or the non operation of the 
brake pedal 124 is continued as for more than predetermined time T-j, climb starting assist control which gives the 
above-mentioned correction driving power dF to the driving force of vehicles is not performed. Namely, the climb 
starting assist control by the above-mentioned ramp starting assist control means 350 356, i.e., a correction driving 
power grant means, It is carried out when more than predetermined time T-j is not continuing, even if the Bray Keon 
operation is carried out under a stop of vehicles or for the vehicle speed V when lower than very low decision- 
criterion vehicle speed V*,, or the turn off operation is carried out. 

[0117]The motor drive control means 366 controls the output of the motor of vehicles so that target-driving-force 
F T2 (= F T1 +dF) to which the correction driving power dF was added by the correction driving power grant means 
356 is obtained. For example, by making MG16 to the engine 14 and/or target-driving-force F T1 which are the 
motors of a front-wheel system output, and making the correction driving power dF for climb start output from 
RMG70 which is a motor of a rear wheel system, Before operation of the accelerator pedal 122, retreat of vehicles 
is chiefly limited to a slight speed of about 1-3 km/h with the correction driving power dF, and when climb start is 
started by operation of the accelerator pedal 122, the total driving force of vehicles is made into target-driving- 
force Fj2 as a four-wheelp-drive state. 

[0118] Drawing 29 and drawing 30 are the flow charts explaining the important section of the control actuation of the 
hybrid controlling device 104 of this example, drawing 29 shows a driving-force-control routine, and drawing 30 
shows the Tosaka start correction driving power calculation routine, respectively. 

[01 19]In drawing 29 , accelerator opening theta A which is the vehicle speed V and a control input of the accelerator 
pedal 122, order acceleration G x , etc. are read from the output signal of the sensor which is not illustrated by SE1. 
Subsequently, in SE2 corresponding to said target output determination means 348, target-driving-force F T1 which 
is a driver's requested driving force is determined based on control input (accelerator opening) theta A and the 
vehicle speed V of the actual accelerator pedal 122 from the relation which is shown, for example in drawing 25 and 
which was memorized beforehand. Then, in SE3 and SE4 corresponding to said ramp starting assist control means 
350. Until vehicles reach a prescribed speed by operation of the accelerator pedal 122 in advance of start operation 
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of vehicles. Are the driving force of the size corresponding to a road grade, and Below the degree of recession 
velocity of the vehicles at the time of climb start, i.e., the slipping-down predetermined vehicle speed with a bigger 
speed than zero, for example, crawling [ of about 1-3 km/h ]. Or the driving force of the size made into the 
acceleration about 1.0 m[/sec ] ^ in a retreat direction is given to vehicles. 

[01 20] Drawing 30 shows the routine which computes the Tosaka start correction driving power of explaining the 
operation of above-mentioned SE3 in detail. In drawing 30 , by SE31 corresponding to said amendment start improper 
judging means 358. Relation theta^^f set up beforehand as accelerator opening theta A shows to drawing 28 (G 
xstp ) Based on whether judgement reference value theta A1 calculated based on actual road surface gradient G xstp 
and the car weight W from W) was exceeded, it is judged whether ramp starting assist amendment of driving force is 
unnecessary. Since it is in the state operated comparatively greatly so that it may become not less than 20% for 
start of the accelerator pedal 122 when judgment of this SE31 is affirmed, In SE32, in order to make correction 
driving power dF computed into zero, calculation of correction driving power is made not to be started by setting 
the contents of order G sensor value G xstp as "0" compulsorily at the time of the stop corresponding to a road 
surface gradient substantially. 

[0121]However, since it is in the state where start operation of the accelerator pedal 122 is not yet carried out 
when judgment of above-mentioned SE31 is denied, SE33 corresponding to said road surface gradient detecting 
means 352, SE34, and SE35 are performed. It is judged for example, based on the vehicle speed V whether vehicles 
are stopping at SE33, and it is judged based on the output signal from the brake switch which is not illustrated, for 
example in SE34 whether the brake pedal 124 is operated. When both judgment of SE33 and SE34 is affirmed, in 
SE35, the output value of an order [ at that time ] G sensor is memorized as gravity value G xstp showing a road 
surface gradient. 

[0122]Subsequently, in order to judge whether the amendment for climb start became unnecessary by the increase 
in driving force at the time of start by operation of the accelerator pedal 122 in SE36 corresponding to said 
amendment stop judging means 360, It is judged whether accelerator opening theta A exceeded judgement reference 
value theta A2 set up beforehand. When judgment of this SE36 is affirmed, in order to make into zero correction 
driving power dF computed in SE37, calculation of correction driving power is made not to be started by setting the 
contents of order G sensor value G xstp as "0" preferentially at the time of the stop corresponding to a road surface 
gradient substantially. 

[0123]However, when judgment of above-mentioned SE36 is denied, In SE38 corresponding to said temporary 
correction driving power determination means 354, temporary correction driving power dF K which should be added in 
order to control the retreat at the time of the Tosaka start based on order acceleration G xstp at the time of the 
stop corresponding to actual inclination from the relation which is shown in drawing 26 , and which was memorized 
beforehand is determined. Subsequently, in SE39 corresponding to said correction driving force generating means 

355, Based on the above-mentioned temporary correction driving power dF K , as shown in drawing 27 , immediately 
after a correction driving power grant start, increase promptly relatively in the standup period for about 0.2 second 
(t 0 - t-j), and reach temporary correction driving power dF K , but. At the time of the end of correction driving power 
grant, the correction driving power dF which decreases gently relatively from the temporary correction driving power 
dF K in 1 thru/or the falling period for about 2 seconds (t 2 - t 3 ) is generated. 

[01 24]When judgment of said SE33 is denied, in SE40 corresponding to said vehicle speed judging means 362, it is 
judged whether it became more than decision-criterion vehicle speed V 1 by which the actual vehicle speed V was 
beforehand set as about 1-3 km/h. Since vehicles are in the state out of which the climb vehicle speed does not 
yet come by climb start when judgment of this SE40 is denied, in order to make the control for giving the correction 
driving power for climb start continue, 36 or less SE is performed, but. Since it is in the state made [ vehicles ] to 
already carry out an advancing travel start at the time of climb start and is in the state it became unnecessary to 
give the correction driving power corresponding to a road grade for climb start when judgment of the SE40 is 
affirmed, In order to terminate substantially the control which gives the correction driving power, said 32 or less SE 
is performed. 

[01 25]When judgment of said SE34 is denied, in SE41 corresponding to said brake non operation continuation judging 
means 364, it is judged whether more than predetermined time T 1 by which the brake pedal 124 was set as about 1 
second is operated continuously. Since it is in the state where a driver's advance intention may exist when judgment 
of this SE41 is denied, in order to make the control for giving the correction driving power for climb start continue, 
36 or less SE is performed, but. since it is in the state where it is better to have thought that a driver's advance 
intention did not exist, and for the bottom of the shearing of the vehicles of a climb way to have boiled ** as usual, 
and to carry out it when judgment of the SE41 is affirmed, in order to terminate substantially the control which gives 
the correction driving power, said 32 or less SE is performed. 

[0126]Subsequently, return to drawing 29 and in SE4 corresponding to said correction driving power grant means 

356. In order to give the correction driving power dF computed in the above-mentioned SE39 to the driving force of 
vehicles, final target-driving-force F T2 after amendment is computed by being added to target-driving-force F T1 
calculated in said SE2. And in SE5 corresponding to said motor drive control means 366, the output of the motor of 
vehicles is controlled so that target-driving-force F J2 (=F T1 +dF) to which the correction driving power dF computed 
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in SE39 was added is obtained. For example, the total driving force of vehicles is made into target-driving-force F T2 

by making MG16 to the engine 14 and/or target-driving-force F T1 which are the motors of a front-wheel system 

output, and making the correction driving power dF for climb start output from RMG70 which is a motor of a rear 
wheel system, 

[0127]When it is judged with amendment of driving force being unnecessary by SE31 (amendment start improper 
judging means 358) in the above-mentioned SE4, When judged with having exceeded judgement reference value 
theta A2 by which accelerator opening theta^ was beforehand set up by SE36 (the above— mentioned amendment 
stop judging means 360) during climb starting assist control, When judged with it not being more than decision- 
criterion vehicle speed V 1 to which the vehicle speed V was beforehand set by SE40 (vehicle speed judging means 
362) (lower than decision-criterion vehicle speed Vj), Or when judged with continuous operation of the brake pedal 
124 not being carried out by SE41 (brake non operation continuation judging means 364) as for more than 
predetermined time T^ Since correction driving power dF which order acceleration G xstp is set as zero at the time 
of a stop, and is called for from it is also made into zero, it is stopped by not performing climb starting assist control 
which gives the correction driving power dF substantially to the driving force of vehicles. 

[0128]As mentioned above, according to the ramp starting assist control means 350, in the driving force control of 
the vehicles of this example. When performing drive controlling of the vehicles which give driving force to the driving 
wheel of vehicles corresponding to order acceleration G xstp at the time of the stop showing a road grade, From 
driving force F T2 (=F T1 +dF) of vehicles being set up become in the direction of driving down slope with the 

acceleration about 1.0-m[ /] 2 sec so that the vehicle speed may become at the time of the Tosaka start of 
vehicles below in a larger predetermined vehicle speed than zero. Since it is slightly retreated below with specified 
acceleration in the direction of driving down slope before treading in of the accelerator pedal 122 on the occasion of 
ramp start of vehicles by below a predetermined vehicle speed or the direction of driving down slope, while ** is 
controlled for the bottom of the shearing of vehicles, a driver can know a road grade correctly. For this reason, the 
driver can break in now according to ramp inclination on the occasion of start of vehicles. Namely, although retreat 
power F R of the conventional vehicles which are the differences of the energizing force of a vehicles retreat 
direction and fixed creep force, such as friction, based on gravity has the character which becomes so large that 
order acceleration G xstp becomes large at the time of a road surface angle of inclination, i.e., a stop, as shown in 
drawing 31 , From becoming so large that order acceleration G xstp becoming large at the time of a stop being 
determined from the relation which temporary correction driving power dF K shows to drawing 26 as mentioned 
above, and being given to the vehicle driving force of a forward direction. Actual retreat power F R ' which is a 
difference of the energizing force of a vehicles retreat direction based on the above-mentioned gravity and target- 
driving-force F T2 (it becomes temporary correction driving power dF K in a vehicle interdiction) is made smaller than 
retreat power F R of the above-mentioned conventional vehicles, and is made approximately regulated. For example, 
in G a to which order acceleration G xstp becomes large one by one at the time of a stop, G b , and G c , As opposed to 
the conventional retreat power having been F Ra , F Rb , and F Rc , this example — **** — temporary — correction 
driving — power — dF — K — a part — only — being small — F — Ra — ' — F — Rb — ' — F — Rc — ' — 

carrying out — having — **** — them — F Ra — ' — F — Rb — ' — F — Rc — ' — mutual — abbreviated 

— it is considered as the equivalent value. 

[0129]Climb start is faced when performing drive controlling of the vehicles which give driving force to the driving 
wheel of vehicles corresponding to order acceleration G xstp at the time of the stop showing a road grade according 
to this example, When it judges that the non operation duration time of the brake pedal 124 is longer than 
predetermined T-j time which is about 1 second during a stop of vehicles by the brake non operation continuation 
judging means 364, Since grant of the driving force dF corresponding to a road grade is stopped, since ** is 
permitted, in the state where there is no a drivers advance intention, the bottom of the shearing of vehicles can tell 
a driver about the grade of a road grade. 

[0130]When performing drive controlling of the vehicles which give driving force to a driving wheel corresponding to 
order acceleration G xstp at the time of the stop which expresses a road grade at the time of climb start of vehicles 
according to the correction driving power grant means 356 of this example, Driving force is raised promptly [ when 
carrying out the execution start of the grant of the driving force dF corresponding to a road grade ], Since it 
decreases driving force gently at the time of the stop of grant of the driving force dF corresponding to a road grade, 
or an end, when starting execution of grant of the driving force dF, while control of ** is performed promptly, the 
bottom of the shearing in the time of climb way start, At the time of the stop of grant of the driving force dF, or an 
end, grant of driving force is stopped comfortable. 

[0131]In the four-wheel drive car which according to this example enabled the drive of either the front wheels 66 
and 68 or the rear wheels 80 and 82 1st motor 14, for example, engine, and MG16, and enabled the drive of another 
side by 2nd motor, for example, MG, 70, Based on operation grade, for example, accelerator opening, theta A and the 
vehicle speed V of an output control means of a driver, target-driving-force F T1 is calculated for the control device 
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of the four-wheel drive car (target output determination means 348), Driving force F T2 which should be outputted 
from the front-wheel and rear wheel side based on the target-driving-force F T1 , By that by which the driving force 
of the front wheels 66 and 68 and the rear wheels 80 and 82 is controlled to become the value amended based on 
order acceleration G xstp at the time of the stop which expresses a road grade at the time of vehicle departing (the 
correction driving force generating means 355, correction driving power grant means 356). It is considered as the 
driving force distributing of a ring before and after suiting the inclination at the time of a climb start run at the same 
time the target driving force suitable for a driver's demand is attained. 

[0132]In the drive controlling of the vehicles which perform, the control, i.e., the climb assist control, which give 
driving force to the driving wheel of vehicles corresponding to order acceleration G xstp at the time of the stop 
showing said road surface road grade according to this example, From the driving force of vehicles being set up 
corresponding to a road grade so that the retreat vehicle speed may become within the limits of within the limits of 
a predetermined road grade, i.e., G 1§ thru/or G 2 by the temporary correction driving power determination means 354 
below in a predetermined vehicle speed. Since it is no longer increased more than it by the driving force of the 
vehicles set up so that the retreat vehicle speed may become below in a predetermined vehicle speed when a road 
grade exceeds a predetermined road grade, a driver can know a road grade much more correctly. 
[0133]According to this example, by said temporary correction driving power determination means 354, the 
correction driving force generating means 355, and the correction driving power grant means 356. Corresponding to 
order acceleration G xstp , it faces giving driving force to the driving wheel of vehicles at the time of the stop showing 
a road surface road grade, When driving force F T2 (=F T1 +dF) of vehicles is set up so that the acceleration of the 
direction of driving down slope may become below in specified acceleration so that below a larger predetermined 
vehicle speed than zero may become at the time of climb start of vehicles, the vehicle speed, i.e., the retreat vehicle 
speed, of the direction of driving down slope, or, Since the predetermined vehicle speed is made into several 
kilometers, for example, the vehicle speed of 1 thru/or 3 km/h, the bottom of the shearing of a climb way is 
controlled by the value with preferred **. 

[01 34]When judged with accelerator opening theta A corresponding to requested-driving-force F T1 , i.e., the 
requested-driving-force F T1 , which said driver demands having become more than predetermined value theta A2 that 
is not zero by the amendment stop judging means 360 according to this example, From it being that by which grant 
of the driving force dF corresponding to a road grade is stopped. When accelerator opening theta A corresponding to 
requested-driving-force F T1 , i.e., the requested-driving-force F T1 , is within the limits from zero to predetermined 
value theta^, The driving force which becomes large corresponding to a road grade becoming large is given, and 
retreat (slipping down) of vehicles is prevented suitably. 

[0135]As mentioned above, although the example of this invention was described in detail based on the drawing, this 
invention is applied also in other modes. 

[0136]For example, although the vehicles of the above-mentioned example were wheel drive (four-wheel drive) form 
before and after the main drive 10 provided with engine 14 and MG16 drives the front wheels 66 and 68 and the 
subdrive 12 provided with RMG70 drives the rear wheels 80 and 82, It may be front— wheel drive vehicles and rear- 
drive vehicles, and the motor may comprise at least one, such as an engine, an electric motor, and a hydraulic 
motor. If what is necessary is just the vehicles provided with the function which can give temporary correction 
driving power dF K to the driving force of the vehicles corresponding to target-driving-force F T1 (addition) in short 
and a motor is an engine, opening and closing control of the throttle valve should just be carried out by an actuator. 
If a motor is an electric motor or a hydraulic motor, correction driving power dF K may be easily given by the current 
control to the electrical machinery motor which drives the electric motor or hydraulic motor. 
[0137]In the above-mentioned example, although two or more kinds of examples of control were explained, in 
predetermined vehicles, those examples of control are combined mutually suitably, and may be carried out. 
[0138]In the above-mentioned example, the correction driving power dF for climb start is beforehand called for by 
the correction driving force generating means 355, In order to give the correction driving power dF to the driving 
force of the vehicles corresponding to target-driving-force F T1 , the correction driving power dF was added to 
target-driving-force F T1 by the correction driving power grant means 356, but. In order that the correction factor (it 
is large from 1) for climb start may be calculated beforehand and may give the correction factor to the driving force 
of the vehicles corresponding to target-driving-force Fj, the multiplication of the correction factor may be made to 
be carried out to target-driving-force Fj, and even if climb start is any of advance and retreat, it is applied. 
[0139]Although the above-mentioned correction driving power dF was made to output in the motor driving-force- 
control means 366 of the above-mentioned example from the rear wheels 80 and 82 driven by RMG70, May make it 
output from the front wheels 66 and 68 driven to engine 14 or MG 16, and when it is in a four-wheelp-drive state, It 
may be made to output from the front wheels 66 and 68 driven to rear wheel 80 and 82 and engine 14, or MG16 
driven by RMG70 so that the driving-force-distributing ratio at that time may not be changed. 
[0140]In the above-mentioned example, although the road surface gradient detecting means 352 had detected the 
road surface gradient (road surface inclination) by memorizing order acceleration G xstp at the time of the stop which 
is an output signal of G [ order ] sensor under a vehicle interdiction and brakes operation, A tiltmeter etc. may 
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detect a road surface gradient. 

[0141]Although the vehicles of the above-mentioned example equipped the transmitting power course with the 
nonstep variable speed gear 20, they may an epicyclic gear type or always be provided with the owner stage gearbox 
of a geared type parallel dual drum arrangement. 

[0142]Although driving force control of the vehicles shown in drawing 29 and drawing 30 w ith the hybrid controlling 
device 104 was performed in the above-mentioned example, it does not interfere, even if it performs with other 
control devices. 

[0143]As mentioned above, although the example of this invention was described in detail based on the drawing, this 
is one embodiment to the last, and this invention can be carried out in the mode which added various change and 
improvement based on a person's skilled in the art knowledge. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a main point figure explaining the composition of the power transmission device of the four-wheelp- 
drive vehicles provided with the control device of one example of this invention. 

[Drawing 2] It is a figure explaining the important section of the hydraulic control circuit which controls the epicyclic 
gear drive of drawing 1 . 

[Drawing 3l lt is a figure explaining the control device formed in the four— wheel p— drive vehicles of drawing 1 . 
[Drawing 4] lt is a figure showing the rate curve of the best fuel consumption which is a target of the operating point 
of the engine controlled by the engine control system of drawing 3 . 

[Drawing 5] It is a chart showing the control mode chosen by the hybrid controlling device of drawing 3 . 

[Drawing 6] It is a nomograph explaining the operation of the epicyclic gear drive in the ETC mode controlled by the 

hybrid controlling device of drawing 3 . 

[Drawing 7] It is a functional block diagram explaining the important section of control facilities, such as a hybrid 
controlling device of drawing 3 . 

[Drawing 8] It is a figure showing two or more kinds of output torque fields memorized in the output torque field 
memory measure of drawing 7 . 

[Drawing 9] It is a flow chart explaining the important section of the control actuation of the hybrid controlling device 
of drawing 3 . etc., and is a figure showing an output torque field change and a rear wheel switching control routine. 
[Drawing 10] It is a flow chart explaining the important section of the control actuation of the hybrid controlling 
device of drawing 3 , etc., and is a figure showing a four-wheelp-drive stop control routine. 

[Drawing 1 1] It is a functional block diagram explaining the important section of control facilities, such as a hybrid 
controlling device of drawing 3 . 

[Drawing 12] It is a flow chart explaining the important section of the control actuation of the hybrid controlling 
device of drawing 3 . etc., and is a figure showing an output torque field change and a rear wheel switching control 
routine. 

[Drawing 13] In the 2nd motor actuation control means of drawing 11 , it is a figure showing the relation beforehand 
memorized for computing driver demand torque. 

[Drawing 14] It is a time chart explaining the control actuation of drawing 12 . 

[Drawing 15] It is a functional block diagram explaining the important section of control facilities, such as a hybrid 
controlling device of drawing 3 . 

[Drawing 16] It is a figure showing the output torque field which makes a parameter temperature of MG of drawing 1 
or drawing 3 , or RMG. 

[Drawing 17] It is a figure showing the temperature characteristics of the acceptance limit value WIN in the 
accumulating electricity device of drawing 3 , and the carrying-out limit value WOUT. 

[Drawing 18] It is a flow chart explaining the important section of the control actuation of the hybrid controlling 
device of drawing 3 , etc. 

[Drawing 19] It is a figure showing the engine instruction torque calculation routine of SD2 of drawing 11 . 
[Drawing 20] lt is a figure showing the RMG output torque preliminary decision routine of SD3 of drawing 11 . 
[Drawing 21] It is a figure showing MG output torque determination routine of SD4 of drawing 1 1 . 
[Drawing 22] lt is a figure showing the RMG output torque re-calculation routine of SD8 of drawing 11 . 
[Drawing 23] It is a figure showing other examples of the flow chart of drawing 9 . 

[Drawing 24] It is a functional block diagram explaining other important sections of control facilities, such as a hybrid 
controlling device of drawing 3 . 

[Drawing 25] It is a figure showing the relation which is used in order for the target output determination means of 
drawing 24 t o determine target driving force, and which was memorized beforehand. 

[Drawing 26] It is a figure showing the relation which is used in order for the temporary correction driving power 
determination means of drawing 24 t o determine temporary correction driving power, and which was memorized 
beforehand. 

[Drawing 27] It is a figure showing the relation which is used in order to generate correction driving power by the 
correction driving force generating means of drawing 24 , and which was memorized beforehand. 

[Drawing 28] lt is a figure showing the relation which is used in order to determine the judgement reference value for 
judging an amendment start failure in the amendment start improper judging means of drawing 24 , and which was 
memorized beforehand. 



http://www4jpdUnpit.gojp/c^^ 2008/04/11 



JP.2001-171377.A [DESCRIPTION OF DRAWINGS] 



2/2 ^— V 



[Drawing 29] It is a flow chart explaining the important section of the control actuation of the hybrid controlling 
device of drawing 24 , and the driving-force -control routine is shown. 

[Drawing 30H t is a flow chart explaining the important section of the control actuation of the hybrid controlling 

device of drawing 24 . and the Tosaka start correction driving power calculation routine is shown. 

[Drawing 31lThe bottom of the shearing of the control actuation of the hybrid controlling device of drawing 24 is a 

figure explaining **********. 

[Description of Notations] 

14: Engine (the 1st motor) 

66, 68: Front wheel 

70: Rear motor generator (the 2nd motor) 
80, 82: Rear wheel 

348: Target output determination means 
350: Ramp starting assist control means 
352: Inclination detection means 

354: Temporary correction driving power determination means 
355: Correction driving force generating means 
356: Correction driving power grant means 



[Translation done.] 
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*R£SftfcB*;*y y:/*RSirt»!:A5J:5te*ny 
h/UT^^^. J:— * 2 1 , *>f— /l/^U"- df-6 6WB, 6 
8WB/«c£'£fflV>Tiifr$ii6 6, 6 8 WigSj^*(ST$-fr 
5 0 £fc, ABSf|iiJ$T'l4, *1J»Sf^8#lriol/NT, 
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Jft-f-A-TV- * 6 6WB, 6 8WB, 8 0WB, 8 2WB 
SrfflV*Tirti6 6, 6 8, tt$|8 0, 8 2 ©W»**lt 

* 4 ?>rof6^, 3-u-Ftyf^f>©3-i/-F, 2tt 
G-fev^ji^roWISJPiSSiaiWfe* (fit) JlBt*4tf 

(cX<5v^T<ffi<D;t-A;*x7«fa&W47:^--;*x 
TffifaSrfflSL, •^<0^--/'<^7 i T^;v^l4T>-y-^x 
TSr«l$J-r5 4 *^-^W-^r6 6WB, 6 8W 
10 B, 8 0WB, 8 2WB©l^-fft/K :fc4t>**n j/ h;W7^ 
2 lSrSHfp-t-5. 

[0038] h 7 14, ±E^-r ^ y v mmmm 1 o 4 

Z> 0 iI7|C*5V>T, h/«'^«*eit#H!l 3 014, 
1Zb7L\i'^zfy y YWfmW. \ 0 4(ORAMrtlC|at-t 
f>^fct>OT*fc(9 , RMG 7 0«t±S^l h/U^ ^$lJPSi-5 

Ti40 8IC^^tt^4 RMG 7 0«[s]fe3SSENRM 
20 G Sr*-riHl(S££ii 1 3 2 i RMG 7 0«[t|Ah;U^T 
RMG Zm-fmt) h/^#13 4 t»-&7cffigrt(cK^ 
$ixfc*««SI©1fi*Tf*>oT, Ai «Mi: J: 0 5* $ ft 5 
*A h/i-^ffi^A2 «|4 9 feffiattfjI-iSv^! 1 b/u 

A2 «Uc4!J^$ft5ftAh^^<a^Al i»J: 0 feffiS* 
Wfw(iV^2tti^ h/U-^ffli|E-r'ife*>A2 mcoftffiiJcDfig 

RMG7 0©fAM (5#£ft»J;5*fil$ni]J£*) 
**i-<>©T*)5, ±l5^2W^h^^«»4fctx.tf 
30 3 0 ^5£#©J;5<CftNPM^»S:*1-t©T?*)5. 

[0 0 3 9] gffiSCtttRfd^il: 1 3 6 (4, >7 h V 

^<-9 0©fi:a, r^ir/uM^e, *j*vtt^s-3v^ 
#a 1 3 8 t N *mf»*«l*3SVFR, £S5#»:||*iSv 

FL, *^^*^*3iVRR, fc&ftWiilRgVRUcS^ 
T*^i#(Ci|g»f|T*fe5Hfl«l6 6, 6 8©xy^© 
»4Sr*JJ&t5*d^ y yfmtttk 1 4 0 t , jjt^*3 

40 2 t, ^ism^ffiiO h^^zttt^zm^^xm 

ffi<DM®feft&nfe-tZ>1&\Bl7kfiWfe^mi 4 4 t, T 
f±^m&mt^d 6/d ft ftt>-t>7 9±/l"<y/Ul 
2 2 C0^iia-4 5 Bf^ffiW±T*fc5 r t (c£^3l>T*S 

©inaiRf^SrJHi^i-sipatftfPWS^a 1 4 6 i, 7^ 

UWi) ^flSf 5«Bt*fi*l3e*a 1 5 0 tSr^i^, * 

50 nro*y ^, 7>^-^t l 7, teni*ft, iniS^, 
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baa?**?, m&Mftwrtit>mmirz. 
[0040] wyjh^ffl«a^ai 5 214, *s© 

1 3 ofc^fcettsftfcfcsjtaroaa h 

3M£15 2I4, *S<o|gJt^ffi N i^yi4l:J:!H 
»*ix5fr*|6 6, 6 80^!ly^g, sfe^liTy^ 

5. -f-fcfc>*>» 1 3 6KJ: 0, * 

4ijiIZ»j£tT5 RMG 7 OwHJA hA-^oS 
[004 1]|2 KW4RfHM!l»Mk 1 5 4 14, ±SEtH 

■h hA"?WKa&#fti 5 2lwit»»Wcoate^ffilcS 20 
MG 7 0 £^»£-fr5 0 S& 2 JKftWfBnH?p^fl: 1 5 4 

i4, x*«jti4, m'&m<D»$)ffim<fr&it^^m&)ffi 
a^iaJt l tc * # * ommti #gait T*mtt 8 o , 

awsi 5 4i4, Mffi%m, *ft*y y ^ yy^ 30 

xT©V^-ftt*><D*j^^T?fc5^^l4, 4$tM»>#) 
*«rK<fcafc»K, h^^SKBMl^ai 5 21: 
4 9ii}R£ftfcm ltii*) hA^WKfcS^TRMG 7 
0$rfls»£-ti\ JfeBjfefr, Ai^tfkf^, J5Affif*fi\ iHcig 

0£f£®) 

[00 4 2] ±|2fg 2 mSft«tf^!B) W^JS 1 5 4 

14, 1 3 6 \Z 4 9 , *ffi(0?giiS 40 

tT, W««6 6, 6 8(0*11-;/:/, 7^^-7x7, JgB 

£lc(4, 4igi|glijW/FS<b ! l i iJ^L, *Uj£©tffco£fcR 

[0043] ±em2jRnttf^n«i«p#ei! 1 5 4 
14, m*h/^««a«*ai 5 2icj:!)a«isnfcffl 
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MG 7 0(Dttit) h/l^SMSTStf* Ii8 0, 8 2 Wig 
[0 0 4 4] A B S 1 5 8 (4, flUST' V- 

6014, m&v—* , m)>WL\ 0 8ia5vscw 
s*»**u^f 5. **a-fe^*snr*u«#ai e 4(4, 

VRLo«j*fi^S<3v^T!Wi&1-5. fifi«ifl£fai' 
6 214, H*u<ev^»«-feyincj:9tta**i^*a 

S-fSo iKA-fe^f-S^J^gl 6 614, VSCfMfP 
fdffl lr* -5 * x T y > 4 -JWjfefi SrtftttJ-f- 5 fc * © 
ttA-fe>*0»««r!W3ei-5 D a-v- Mr^-y-gitfiJ 
5£#IS:16 8f4, VSC$iJ^ffl^5 3 — u— h£r&tti 

[0 04 5] £ 2 JNMMHHNfl^ft 1 5 4 (4, Vfflg 
■fevf-R^JJt^ai 6 41^4 ilMXir^raJIft^ 
$tifcP#, A B S MWW£^& 158IC45ABS 

mmofcwmfeft&wtv s chotj£3m& 1601a 

Z> V S CffflffllcDmft¥lJ)£ll#KI4, t ^.4«iiES!|(Df^tb 
^^SLTHfTLTV^^li-efcoTfcRMG? 0 
©f^RlSr^Jh^-arSo £ 2 mWimftWlMW&m 1 

5 4(4, (Sa«tH8*!l)£#a i 6 2i:iotiitit'i, 
5tflJ^$tlfc^lCI4, RMG7 OtfllifeW^fRB* 

fljffll^lftl 5 414, ffefityVmWfe^® 1 6 6K4 

-h-fey-y-^^J^^l 6 81^4^3-U-h-fe^-y- 

?SU 2lr4i9Ty^-*x7'ii5flJ^$tL/tt LTt 
RMG7 0^|^f s 4<tK«)SrM^L^V\ 
[0 0 4 6] H9j3±t/B 1 0(4, M7*D K*J®H 
Si 0 4<Cif©aW!B)(DilSfiJ*fftM-t-57D-^ + - 
HT'feoT, 0 9 (44|fel2t!)SrfT9 RMG 7 OCDtUt) h 

vSr^L, Ell 014, Rff^Sv^ttiWtp^FiJil^HjSV^-C 
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4 ffim® £ <P JtJ&v >ttg±t 5 4 HlgKi "tut a— t- y tr 
[0 0 4 7] @ 9 ©Ui^ b;^ffi«»J;utf 

mm^-^yTit, m&&m.vmw£^Wi 1 6 2ic#tjs 

1"5 S A 1 K*5V>T, ^ag^sgg^^^^^ 

WD^g^^asy-tr-;/ f^ftSii:^ tuiam* 

h/^igi&l^&l 5 2tC^-r5SAl 7lrt5V^ 
T, RMG7 0©ffl* h^tmt&t LTfi* h/U^ffi^ 

ai ^^it)^$tLfcsitB^ \-^?m®&m$i£ti 

5„ i^T\ StlflS^ 2 ISWlffi^Wj^J^^© 1 5 4l'*fJS 
G7 o^^ittJ^ ^u*f»$rtl;:;fc^T^»)£-frt>ti 

5„ 

[0 0 4 8] mrlHSA lWmtfSfeZinzm&te, M 

1 3 8 \ZttJ&-fZ> S A 2 ICiSV^T, 
ifL¥i(D%mViWiX'ibZfr : gfrt>K >y h w<-9 o©& 

3„ r05SA2(7)flJ»^#^^tv5»-a-(4, SA16« 
T/J s 3lfT$tlT4»|g|i)Sr||ff1-5^*^RMG 7 0a* 

jutt)* h^ii«fiic:fc^T#iti£*ibft5 0 ua> 

L> ±KSA2roWWf*«53esn5»-&B:, Stlffi*«^ 

4 0lc#|£:i-4SA3^i8V^T» 
^14!CJ:!Hg»Sn5±B»l|-C*)5ffiHl6 6, 6 
8©xy y^SSdfeUfc^S^JHIWrSixS. :osa 

6 6, 6 8©7 !) y Wfilli 9 t^tv^ Wis 

5. :©SA 1 4©5W»^#^S*t5»-&tt, SA16 
MTtfrnftZtlX 4ttJR«j^HfTi-5fcfelCRMG 7 0 

i a* h/w^fH^rtfcjov^r^ibs-arfensiSs, s 

A 1 4(DflJW^ : g : £$ix5*-a-tt, SA19tj3VT4 
WD^g*^>^iS!J-fes' SA2 0|C*5V>TS 

£©RMG 7 0cOteffl£-f ftfc*>H 8©-*5cH*rtKl 

5. rrc»SA2 0(O^J»f*S^$^54i-g-|±SA 2 lid 

^liS A 2 2lifcV^T, RMG7 0(DttlA[-/^^ 

■fr&nS. ^HJgfJTlis ±ESA20 75SSA22t 

[0 0 4 9] SA3WJH»faSffiS*lx5»&ttv 
>^f7|ljgfai 4 2 tJttftJ-f *S A4^*SV^T» 
7y^f7^4LT^5TO« > W&1£&<F> 

WSA4»«»r^#^$tL5*^li, SA15fc*51^ 
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*HE-f 5 T > ^x x T OSS SrJWWr 1 5 fc £> © t ©T fe 
5o ^©SA 1 5©JHJWf^#^**L6»^B:fl(f8SSA 1 
6UT&MftZti, 4*MBliSr*1fi-5fc«>|CRMG7 

a»U SAl 5©JWWf^5^$tLS»g-l4x ±IBSA1 
9fiHT#SWT*ft, 4(tK»SrHfi l 1-ifc»^RMG7 

[0050] sA4<Dnm %: gfe&tiz>m&\$, mmm 

10 E*ffW^©l 4 4H*J-/S1-5SA5I^^T, Xr- 

«»r41i<5. r©0fSi[li4*IKKi«r^S?i:-f5a©ie 
3£*J8H-5fca6©ffi-efc5o ±ESA5©!WWriSS5J& 
£ix5«£W\ treftMHftf&VJE^ft 1 4 6lc^i-2) 

a^JWf^nSo w©j^j£fcfc4H«|li*&K&1-5£© 

SA6W*lJ|$fra^£$;}l5*3-fi N H<Jl2i«*?t*fif*J^ 
20 Ml 4 8tmi-5SA7^j3\,>T, xnyh/HMg 

fit>4(HBiliSr s 6JSti-58ro^ny h/HB*fl Sr*UWf 
•rSfcftcOffiT-fcSo IOSA7©flWr^Sii5j| 

Wfs^jijfeffws^ia: 1 5 0 \ztt&-tz> sa8i: 

[0051] ±!SSA5 75SSA8 ©«»©V>-f jia^ 
30 Kf£*iifc#-g-f±, 1WBSA1 9£tTa*IH?*lxi^i: 
fci»>, 4^IBtl)Sr^fT-r?.fci6(CRMG7 0a5^2W 

* h-'i'^««rtiitev^-tf^tii**e>tL4 0 ta^L, sa 
1MSA8 (D%mt^^-fh,i> : gm£ixti®&, tt£t> 
hm&.^mxtj:< % *^©MJi^T-|4/i<, mt^6 6, 

<s ^ii^tTT-t^V^-g-li, SA 9(C*JV^T4WD* 

^>^aw>^ y * > h^ixfc^, s a 1 0 icfcv^t, 

*©4WD*9>^©rt»as»»S*©Bf?&IIUil±i:4 
40 itzi^frWmZhZo C©4WD*e7y^(4, ±IE 

s a 8 ©*ui#r a$5^ $ tix a> p> ©jgiiSB#ra * w*i-<5 fc 
9, ^©ffitttas, 4ifeig»^iia»e ) 2(i 

(FF) e»tt«l^-BJ9**.5RI©tffcotS:|»±-r5 

[0 0 5 2] aUJI4±l2SAl 0<DWft»ttiSln.&Z 
kfrb. SA2 0y.T1>mft£tiZ o r©tt, *iw 
^) h/i'^^asii^$nua»tRMG 7 0©{^K),^a5A 
2 «&±©ttB-<?*>3»'&l±, HUJ^hMTO^ 

50 ^*a5Ji^$naoRMG 7 0©f^li)^a?A2 9T 
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[0 0 5 3] &±(DXTyy f 't)m i 9MLmft£tl?>0h 

nnm&nfeZtiZk, sai licfc^T, *Mcom& 

mmmviMtf 2$t (ff) mm^mxh^^mm 

£ti5. :©sa i KD^mt^lEZtiZWi&te, ME 

% 2 J®»Mif£»)fM®)^!S: 1 5 4 K*]-j£-f 5 S A 1 2 fcfti 
V X T, RMG 7 OCO|gtb^7)^(c:f6]^oTi||^t{ST 10 

£-fr*bix5r h\ci.V Ammh®Mfrh2m (FF) gg 

ftftlffi— ^l^rt^-fribftS. L/4>L, SAI lOfl 
«r^1t;££ ft 5*13-14, 2 «gr (FF) wm&MmmZ 
ft3„ 

[0054] 01 0(O4mmm t P±um^-i-yx\t s 
mmwM-t y^-^n^m 1 6 4 f£»j£-f 5 s b 1 

#5££ft5S3i4, BtltHAB S$)JWJ^#®1 5 8C 
ttJS-TSSB 2»£^TAB SfiJ^ + ^J^ftT^S 20 
ri^fl^Jfr^ftS,, ^COSB 2<D$m& : 5fe&tLZ>Wi 
£f4, #Jfev S CfffiJ«*IJ£#I£ 1 6 0 |:#St5 S B 3 

icfcv >t v s c^ij^jf mmz z tix v > -5 a^^jmr $ 
ns» ±12 s b i msb 3<Dmmw^-rtvfrfrfi%.£ 

-f5SB4|:::io^T, 4^tbf^Sji-/ifc*,RMG 7 0 

[0 0 5 5] L^L, ±12 SB l)5lSB3roW:v^ 
-fftt>5;£;*ftS4§3-l4, MIS^-feV-lMI^J^^ 

1 6 6 icttjs-r-s s b siztei^xm-Pi-ty-y-timftxib 30 

5;>»5ri>;SS¥lJ$r£ft, ;©SB 5 0W»f^5^$tb5® 
M4, m)SH3-l— h-fe^f-S^J^Sl 6 8 
irZ>SB6\zis\,^X3-is-h-tyVtim i %XhZfr : g 

frtf^mztiZo ±iesb 5*3<tt>'s b 6(omm<o^-r 

tifrtfitfcZtiZM&l*. m^m2B.W)Mtt®Mffl^tk 
1 5 4 feel's s B 7(o:jo^T, 4 HHiij^Sb-f ftfc 
t,RMG 7 0<7)f^ij^cf>±^v>{4^±$n5„ Lri>U 
_k!2S B 5tJj;t>'S B ero^rW^ftkri^^ft-S 
4§£ ^ > 4*1* 7 $ * ft 3 „ 
[0 0 5 6] ±j£<D±?K, ***«lC±ixtf N %2ffi 40 
JM»fls»*!HlP*a 1 5 4 (SAI 8) fcioT, Hit} h 
Mffi$M15i^Wt.l5 2 (SAI 7, SA21, S A 2 

RMG7 0ismB**e>n5©-e» j?r;£w£ff&#TK 

Jolt -5 RMG 7 0©^ffi^flJ|5fi$tb5r ti4S'>/j:< ft 
!>, 4|i)E»|^ LX<D&ffi<Dfeft&mt> i '*JA&)\zmbtl 
5« 50 
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[0 0 5 7] #HI£0!ll£«fcftl4\ Htfjh/l^lSfc 

14, RMG 7 0 ©[Hl^ii^NRMG &£-flHHEig**fc 1 3 
2ttORMG 7 OWttt*) hA-^TRMG Sr*-ftH^j 

Stfcot, B8i:*tJ:5iic, **HA'^IC4*tBS*W 

4ffimW)<r)&mg[^^£ <o s ft* h^^tta«*a»ttt 

Kv>^lffi^ h/i^fWift* h/P^ffl^tS^lciS^ 
SB 2 Hi* h/i'^««i:*»e)*W03i<ERtB*VMi*fi 1 tt 

it^T*#5rox% ft* Wi^ffiasiSi^Sgi 

$ftS„ 

[0 0 5 8] #H;!itf!lKJ;ftl4\ ^ 2 Mtt^lf^ttl 

*HP¥ftl5 4 (SAI 8) 14, mt) h*>9WtaMR¥ 
S152 (SA17, SA21, SA22) ICfcUilft 

± 5 kffiv^ft* h/i^ffiwa* N ^ttireS) 

#iStR£ftfc#3l4, ^©tU* hA'^«*»R#ai 5 
2ICJ; >9jiiR£ftfcm;>j hfr9m%i.t i: tti$.X i <Dis<r><D 
ft* h/w^lIJ; "9 fcigv>ft* h/u^ffiwffi* 
■C*>4#^"t-<C*3*)» 2 W* h/^ffi«ttftttf 1 W 

MG 7 Orottl^l h/U^SrffiT^-yrSr. t^Pj, ^ 1 tti^J 

dCMG 7 0IC<fc "9fgi!l$tl5^^8 0 N 8 2©W 

[0 0 5 9] ***WlcJ:«h.tf» ^2®tt«if«) 

®m^&15 4 (SAI 2) 14, 4<ftKlb^tt^&RM 
G 7 0 trfls»**fc^ 2 tftffM^ffi^«] <0 Wkz.*m&\z 
14, RMG 7 0<Dmt) h/l'?&mzftfriXi8f$>fr\Z& 

\>*tt#t*\z.fcT£-&&zkt>*b, 4mmwsikm^(b2m 

m®ftM~-<0® , <)&iim\ciotfZ > '&ffi8 0, 8 2©H») 
[0 0 6 0] **Jfc«f9K:J:ntf, W*h^tl* 

l«fftl5 2 (SAI 7, SA21, SA22) 14, 
*H©»Jt«Ji, 1 4twi "?12i()$^5(t(^6 

6, 6 8<DX y -y^^f V^ltt, ^^l4T>y-^r 

^1 4lCi 9ii|b$tlS«fr*i6 6, 6 8©^. U j/ y^s* 
»V^H % S£VM4T^y-^xT^*tl,^ffiT-l4, R 
MG 7 0{d«t iJ|Bib$tl-5m$|8 0, 8 2<DmW)t)fr+ 

ft\zwnbbtiz>ztfcX'Z%<Dx, 4$&mW)(o&m&.& 

V>tCJ^i:TRMG7 0^»$-BrP>ix5r t^it), % 
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$16 6, 6 8©^^!//©^ <M©7/'^-^f7 

[0 0 6 1] #3UM!lfc.fc*itf, «-*|feji-fey-th 

1 6 4 (S 

bi) t, «-*»a[-fe>f-d>e>«>flr^ipjfflL, <pj© 

*J»ifttf5i§K:*5v*-c*:<6©* y y ^a^feKS* jxfc 

i-SABSiMflpSrJRlJti-iABSiftlttlJWS^ai 5 8 10 
(SB2) $.ffi<DMm<PlZ&^XX7-T})>y*'( 

VM**- /^^T SrKJti-5 V S C«0»Sr*IS1-S V S 
CW»!R|Jt*ai 6 2 (SB3) fcjPBfc&ii, 3&2H 
•«ffil(W#Jl!l 5 4 (SA 1 2) 14, ±tt*<ta* 
^-fr©**^* *fc|±-t«)ABSfiHlpJW)£#ai 5 8ft 
V^I4VSC«WPf||je*«l 6 0ia^ABS$MV^|j: 
VSC$Jprof£»W&$U:[4, RMG 7 0©fftK)$rt>M: 

ftlltoAB sMfpf a*v»iiv s cn^Somhi$ 
K14, gttft^irne 6, 6 8\z£z>BiffimW}'&m\c® 

*)Wl:Z-btlZ<nX\ *tt*iiVFR, VFL, VRR, VRL© 
V »i* n*»Ofiff»wfiB3-f SABS mfflg. V M4 VSC«| 
©JWttflUBSiv ft^l4{ffl^i^#|£it£tiT, 

[0 0 6 2 J *S«t«K:J:ntf» *M5a#*fr!& 

( s a 1 ) jjj Kit e>n» £12 154 30 

(SA17) |i, *OttftRJI*|£¥ft 1 6 2 Kit) {6 

js i v^tmmzm 

(Sa$lii&5fcglblH^RMG7 0;W»l£-fr 

[o o 6 3 j tit. *n*&9iK.£tit£, mwiogmfen 
xbzfr : gt)>zn%.-tz>mwi&mmfe^&i 3 8 (sa 

2) k, iK*)^T*fo5H«F^i6 6, 6 8^^ys/7°(0% 
±SrWilt5«|^yy^!6fai4 0 (SA3) 40 
k, ^nx.xjs-u- Y\zm^xVM<oVmf^ti\z 

S142 (S A 4 ) k. ttfktfmfe&XO fc*#V^£ 
*m%.i-ZM®feftW£^mi 4 4 (S A 5 ) £, 

^¥S14 6 (S A 6 ) 

t>hxa? v/mmetfmfew.sxtxhzn'kffifefiz 

Wfii-SKJmfjfeffWS^ftl 4 8 (S A 7) 

ro«a*tTSr*fl£-t-s«ar*fT*ys*a 1 5 0 ( s a 50 
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8) fK2JmbttfHUIHlP¥ftl 5 414, 

ft, aniiUfts KA«r*fr©v»i'iiA»**tll***ifc»fr 

£14, 4BBtt#&»fc:R«i:!|!IJ£LTRMG7 0 £ft 

[0 0 6 4] *SSIfc«fcJ;fttf, £2ffM*ff£tt 

«0»^a 1 5 4 (4, ±E*M(D«it^ff, y y 

rvy-XTT, BB*fi\ »3S»fP, RMff'^fT 

© v ^-f n t> %m z tiftw&\z 14, 4 mmm^m t m 

feLXf-lbmfeZilltmintiffflWzRMG 7 0©f£®)£: 
ttJk**T 2 BBBttttt-fS W&ftKRM 

4ite»^s^!|!d^$ix-tA»e)^j£«)jin«piB!ft 

fc» 2 ffttBofHfttfflejk ^ttSrirtcio T«5£c9l4* 

^tyflWgfgl 6 6 (SB 5) , £fcl4, 3- 

-l/-ht>tM«ffl68 (SB6) 

tt, IS 2 Blbttfl£ttffl»# St 1 5 4 14, Z<Dmfi±>y- 

tcm&, *fcHt3-U- h -i? 1 6 8 fc 

±5 3-u-h-fe^©n?irasjWJEStbfcti^tt, tuts 

T^^-^rTtlJ^^l 4 2fc.fc0 7y^— *^7!iS 
*J^^ttTt.RMG 7 0 Srfftft m£>-C, fcft-fe>- 

-*x7a^J£$;h,*:&£l44if#B»fc 

[ 0 0 6 6 ] m 1 1 14, ±E'W 7 V -y Kftff SB 1 0 
4 ft if l-Stlt &ftfcB©B»«B©K«$r»iJi-f 

^©2 3 014, 4ttBBttttoBMft#-t-ft43t>2||B 
»tt«ia^ e> 4 BBttftB^<o«D«ft#^ft& 

if, *w»|g5t*ff, *$iw^yi/y, 7>y-XT 

^*»lcS<5^x 4 BBBM^fF^ft^ Lfc t ^J^-f 
5. y y7**m¥&2 3 214, ±fgU)i&trC*;fc5i!fj 
^6 6, 6 8 W[Hl|53i«NF Sr^ml^*# 6 6 ©Bfeji 
«NFLitlKrtMcB6 8 0®fiitBNFRi:roT*&tt** 

tbz>zk\z£<9%mi-z kthiz, mm®ffixhz>'&tfi 

8 0, 8 2 ©Big jig NR ^fe^fl*® 8 0 ©[Hlteiia 
NRLi*^$|*f| 8 2 WEteiggNRR k ©¥^)ffi^** 
^CbtCt ^tbbBSire 6, 6 8 <7>[E)$2iIg 

NF t^^8 0, 8 2©lH]i|K£fiNR i©i (NF — N 

R ) £#l$|[E]i|Ei§aNF fci^lilaltejigNR ©v>T 

tifrm^mx'm-t&zkizm^^xnx p?/$s c= 



(11) 

19 

1 0 0%X (NF -NR ) /min (NF . NR ) ] &M 
14, B^UMfl|jRft*ft£fcftK:7ie>*fe&ftfcBR: 

[0 0 6 7] hA^I2#7-f- V'<yt>Wfa^WL2 3 6 

14, ±6l^yyy*sii«^y y^*so t<7>*y 

s/7°^ii^5srl (=S1 -SO 1 ) £»tbU fcirx 

fr*>3i*y y^*s t @&*y s/^so i tas-grr 

(4 ( 1 - Rr ) t/ii. 
[0 0 6 8] (ft* 1 ) 

Rr =WRr +Kpl • 5 srl +Kdl • d 5 srl /d t + 20 
Kil ■ J 6 srl d t +C1 

<au WRr ttftUffirfi^filt, Kpiiitt«£fttfc;fc> 
hitmmy-f>, Kditt*^»i-/j;i3*»«»3Sy-f' 
Kiii4a#£fti-fcfr*>«#y>f ci ttjtft-e 

[0 0 6 9] -t LT, ^2Jltt«f^I!l$IJ«l^©2 3 8 

iI<K#g*&t&7jTdrv tlcgcSi^-r;, -tcoh^K# 
ri s it/&$*v5 4 51-RMG 7 0 fc^fb^-frS, "f 30 
*>, gi|E#g# 1^7 Tdrv hA-*#fiifcRr £ 

*»?>»ih^^ (Tdrv XRr) Sr^tHL, h 

yu^^m^stts j; 5 icrmg 7 o %wm-tz><nx*h 

5„ rdSte#g*h^^Tdrv 14, fct^lfDl3»r 

[0070] h5^->3 ^MtPffo^a 2 4 o a, m 

*MIKKRl 0 8K4-5 y (TR 

C) ffl»©HtTH»-C**a»5a»$r*JJ£1-5. 7-f-hV< 
y * <H«If^l(l$JE*a 2 4 2 14, h7^">9 f Wr 1 ffl 40 
£^48:2 4 0 (c J; t) h7^->3 ^©Jptp-e&SirJpJS^ 

2 3 6IC457^- K'<y*M?p{Mbtr, 

fiJtRr -f4*>*> RMG 7 0 l©»^> J: 

5 i 5 ffSUB, 4<®j^!Ki«Sg<o*Pn 

Tdrv *«HtJ*SitSJ:3Jw«!li-5 0 
[00 7 1] fctx.ll y j - hv< y ? umftm&W.^- 

©2 4 214, h7^">a yWttti^T, mZKDV 
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{IMS srl (=S1 -SO 1 ) , 4fcl4-tro^y -77"$ 
MM 8 srl «r*W"t3fc»©fflWB8!ire*>5BS!*!J 
•y7°*S0 1 &&Xfn&fcX'hZmx)) y7&Sl ©'> 
fc<i JH»5£©tti*fiT?*>5«H8(K 8 2 

(DhJUtftte® (&HrVl^#JiJtRr ) 
£-J:»>fc±#3*5J:3K«jei-5. fcixtf, * y y 
7*^MH6srl *VttfS*y yT^Sl *3f »t* 
*D^-y:fcfi6sr2 j£vl4S2 Hfc*), I^!i5'^ , $ 
SO 1 $rj^£fifc*tt*i!>$-frfcttSO 2£-f3~ £K4 

[0 0 7 2] RV*I4, 7-f-hW^«#MWb*JE*« 
2 4 214, ±IH£l4SiJtC^V^I4±|BlC#-frT, h?*^ 

48:2 3 eKiOfflk Mbtt57^- hv<y^«WWS;ro7w 

— \ t '<y9y<{>K.pU Kdl, Kil^, RMG70HJ; 
9ffi«)^il5^^i8 0, 8 2(73 b/Uy-ft&m (&mY>v 
9 5>fflit Rr ) %±#$*54 5fcg3E1-<&. fct^L 
f4\ 7^- Y*y9>f<< ^Kpl, Kdl, KiKD'>/j:< £ 
fcloSr, *ixf>J; 9 fc9fj£fi;£l**:*vM6Kp2, Kd 
2, Ki2|CjEifL, SftCl ^C2 t\C£ 

y, fts;i Kiystusft.s&fih/W'SMiftRr ^« 

[0 0 7 3] yj-WytMW&tiBX&Mk 

2 4 2(4, ±E£l4giJt^V>l4±|E^-frT, h^^v- 

3 >f&iJ#proHff*i4, h/^ia^7-f- hV<s»^«W* 
©2 3 6\Z£ 9fflV^n5»a;i©7-f- hV<-y^$!|^ 

[0 0 7 4] H 1 2 14, HrlEyN^ ^ ]} y K^IJW^B 1 0 

-^•Y-hTfeS,, 012ti3V>T, mrfB4WD|B^!| ! IJ 
^#©2 3 o t*f^i-^ S C 1 T-14, 4HiBlb<DMte& 

W?S2 3 8K*rjfc-f5SC6£*5^T, jlfe#<Dg 
^lEKlh/U-^Tdrv *54l/±IE^flh^^^ffi.H:Rr K 

S'J^rmilso, 8 2©e» r>/u^as»a*n, rm 

G 7 O^Pj^OIEtb h/^a»aj*$ix5. ro»^»4, 

tlT^SroT*, RMG7 0(Otti^h^^l4^£^ns H 
^ml$m6 6, 6 8ro^®i^T-*fT-f--5 2H^tf^ff*?tv 

[0 0 7 5] LTj^t, ±|SSC 1 OWmtfftfeZtli 
t. huIE h y ? > 3 ^©J^l ^flJ^^S 2 4 0 l:mt 5 

sc3idtjv>T, mtiy^-^mmmmi o sir 4 5 h 

7^ v-3 viBlftrollfffpTfcSd^^JWWSiiS. - 
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j-\t'<y?fiim^&2 3 6£*tt£-f 5 SC4|C*5I/^ 

t, n*y y^siig^y 7 7"^so 

*ffi5M6srl (=S1 -SO 1 ) tLtK.it 

n^co*y yymm^&sri ^m^'x^Mmm-tz 
w,m2mw)mtm®m^&2 3 st^tssc ecus 

V^T, »te#(7)S*iit!lh/l'^Tdrv io4tf±famfih 
^7#&.fctRr l;l^V>tti8 0 > 8 2 £Of0tb h/W^ 

(Tdrv XRr ) ifiUtH £tl, 8 0 , 8 2/^ib^CD 10 
lEtb b^f&mjj&tl&i. 5CRMG 7 0^|g»§tl 

[0 0 7 6] h7^v-3>-$iJ®l^(4±l5SC3<0*lJ»f^ 
#££;JxScdT\ mri27^- hv<y^«»ff»«)E*a 
2 4 2 dJt/S-fS SC 5£*5^T, ±IES C 4©f^i 

97^- K'<y*$W >Kpl, Kdl, Kil£^ft,t "9 & 
Bf^ifc(t7CtV^fiKp2, Kd2, Ki2{^3ELfc7-f — 

JtRr iWtiiZiriZ. -t LT\ SC6T-I4, S6#0>S 
#Bttl^WTdrv *5.fcU'±|2«iih/l'*$MfiJtRr 
S^^Tffft8 0 ( 8 2<DggIb (Tdrv XRr) 

#JUti3ft» ^«I8 0, 8 2 
*ixSJ:5k:RMG7 0^eib*ix5 D rut J: 5, h 

8 0,8 2^>&WA$ix5. 

[0 0 7 7] gTFK&^T, ±E*H*«©^ftSrH 1 
4CD^ A^^r- Hfcffl^TljWH-*. fct^tfWIStt 30 
4 if <Offi u &<Dltlb\z 1 1 #;&fc:m>T4*M«Hi3fefri&s 

*"£f4, HHt^-rj; BiM#6 6, 6 8 CD*y 

L> 1^7 Tdrv AS»«f$ixSJ:5C»Al 

JflJfcRr t*3fcrofflfci:*tf0. 5S«Kffi;TS-fre>:h, 40 

flSsrl (=S1 -SO 1 ) #/J>£< JioTtSi h/U^ 

#fiifcRr *-tix«^it*B*-fre»ix-f , 

^E»7-f — K/<y^M*2 3 6i:J:57^- hv< y 
^WWHHlfc it) RMG7 OCD h/l^E^Htt^fta 50 
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IEift£tL£mPl§6 6, 6 8©^ y •7 7 p ^tti$)J$^TmJ^ 

i o 4i±±e v frtm&ny 4 -v*y 

##P>*ifcJ; 5Kji,T, RMG 7 0 co ffl;*rt- 

8 0, 8 2^co hA-7ffi#£/h£ < -f 3CDT\ ^ffiCDft 

[0078] LfrLK&b. xmrnwicxtui. 74- 

\ t '<y*m9Mm&1l&§t2 4 2 (SC5) W8V»T, 
fctx.ll $tj£lCD7^-K^7^7V>-Kpl, Kdl, 
Kil£^ft£ t> k/^£ffifc*lt7C£vHfiKp2, Kd2, Ki2 

«Iifc7-f- ^SJWW^n5:ti;i 

9, »*l©7-f-hV<y**!l«IS;©»^J:9'b*#<c 

•Eoanh/i'^^aitRr aj»m*ix*©-c, 

fP»* J SCJE*n5. rcofc*, h7^->a vSJIB^tfc 
v»T»a;i©i^j:n*#4Il h^^is«*|8 o, 
8 2^btH7J$tl, *Mrott*tttB*Sfl|fii$ix5©-C*> 
5 0 E14ICI4, a*Sr*at-tSfcfet, 7^-hv< 
y^«9»f^»SE3E¥lk2 4 2t«t9 S^*y •y7°*S0 

Tvy •7 7°^<fM8sr2 (=S2 -SO 2 ) AS^f < 
f*P>ii5r i*>fe, 74~ h''*y?mWi&Z 
ix5*llh/i'^5>ffiJtRr t*t<*5©X, 
IF/^«8 0, 8 2*»P>Wyj*ix, *^cofb73tt 

^t^s2 t«Hsnfct), *tu$tvfc:^y 5/7°*®^ 

5sr2 Srefjfeft*! < *i J: 5 »-*IjE Ufc. 0 LTfc 
±E4rR«OSb** S; »e>*i4 L, ftA 1 <0 7 -f - hv< v 

5>gaitRr ^E^0f^ttfc:(t7c# < *5 J: 5 t«]E tfc 

[0079] a 1 5 14, mfc^y y s» rap^B 1 o 

4 4 i'diait ^n/ifl!lco$iJ^ffi||gcoga^UiBJ-t-.5«^ 
y?mmx-h%» B15I^T, ^ltttb^lb 
MfP^ft 3 3 0 14, 4$t!E»j:|fcffi-ei4, a*5#B* h/U 
^Tdrv <Doh<Dmffiffimft&ttX-fo?>ffim\-^?ft& 
it (1-Ktr) (CttS-f-SIMtfflt h^l:SfflU 4: 
©SMMMfch/^aWHe 6, 6 8 *>e 5 tt}73$n-5 i 5 
(CMG1 6SrM»i-5. fc i: x.liB^- KK MXx 
y^y 1 4 tMG 1 6 ttm B#»-'ftft-f 5 (4, -t 
cOi^v'^l 4cotti7jt#-frT±fHBfr^ h/U^ t*5<t 
5CMG16«M5 0 Sfc, S 1 m»«f^»)S!l^# 

©3 3 014, Ml!)S#t*3^^Tt, 7'U-*'<^H2 4 

Z&itMWiYfrttooibtoffl&Yfrtftfett (l-Kt 

r) KffiS+SMKia^hn^Sritttiu -twirltll* 
h/v^dSMI&6 6 , 6 8*»5>a/j$4i5J:5tMG l 6 

[o o s o] tozwmxmmm^WLZ 3 214, 4^ 
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#jttfc-T?fe6&ffifi h^afcJfcKtrfctlS-f-SftWB 
fth^fcBWU h/^tffcfcSO, 8 

%2iAi^ftMH¥g3 3 2U, M»«HC*S^Tfc, 

fcRMG7 0«rfHflN-S o ft*5, ±fE»ls#g*h/l'* 10 
Tdrv (4, fttitliBl 3|C*f^«>|BltSnfcB«d» 

£ft5„ ±fBmI»#a^Sit (1-Ktr) *sioe 

«G) &*D!fcLfc»Wftll(r|fctifflfS#ilJfc (BtI^G(DM 

[0 0 8 1] JiiEMG 1 6*5itKRMG 7 014, ^3 

»£, ^r©?fiftTMG*>4tfTRMG (C ioT^ffl^WRB^ ix 20 

T*f^ii)$^f)^5i^S^fc5 0 MG 1 6©?aSTMG*fc 
(4RMG 7 OCOjfigTRMG #Ta ft-C$>-53§-£i4, El 1 
6©T = Ta iC^$n-5S* h/^irorti©i«rtt 
fcfrfefflaWRtt £E£1WHHtt t ©ffifflftT-ftft £ b 
JlhtftV*, Tc ST'fcS^-a-14, IH1 6©T = Tc 

$ ft 5 #± h $© f*HBJ ©/h £ ftis« T-f£fj $ 
tf&ftfetfftfefcv*©-?*)*. tfJfSgm^B l 1 

2i4, *©««?sc©#<b, ftnmm. *vMi#*©ffiT 

£G5it-f 3ft<t*©/c&lr, -t©SftTB lUot-?:©^ 30 

\m l 7K*1-.fc5ft, J$ffl«iJPSffiwouT tSAftlRtt 
wiNi©W©l6Hrt-ettffl*ix5 J JJKiJ J *)'B. 

[0 0 8 2] i©fc*, JfS 1 ftlbfMHtttMffi^g! 334 
14, fciitfBl 6©B8flSa>e>MG 1 6©ffigTMGT'ft 

*5a**ji»tt*v^H:ia±«is«[^» tttiiiai 70 
B8#a»e>£«£Bi 1 2ro?aaTB T?**5»a«jisffl[ 

WOUT *3«tl>'S:ASlJll{iWINlCS-^V^T, MG 1 6 (DM 

fPWJPJH^a 3 3 6 14, 1ttx.\m 1 6©B8flto»fcRM 40 
G 7 0 ©Jftft TWIG T-^45tH^MRBffi^VM4lll^*lJR 
gTC, fetttfHi 7 0i9M^ft£fil 1 2©fift 
TB T'&^S^ftfaJPSffiWOUT |feUM4SASlJ|5SfflWINtC 
g-3^T, RMG7 0roBttfTO£vittl3£fHttfrffll& 

■rs. 

[008 31 11 ««ia^Blti*^S 3 3 8 14, ±|2S& 
2 ttttttfHBiMIS^g: 3 3 6 IlioTRMG 7 0©» 

sfev W4@4ffl»^ 5 it * ic-fft t,»t £ 

■fr/il/^felCl, -t©*|iatffiSi-5^fc*ltMGl 6©IK 50 
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fHftflM** & 3 4 0 [4, ffiffig 1 «fMftfHH)1MIK¥fl: 3 
3 4|c4oTMG 1 6©ISftf£»i&V>|4®£f£ftriS$Jpg 
£ftfd§-g-l4, JlcffioMfcltOh/i^afi***^-*-* 

fc » in+ ft fc> *> ©UK* E^ttrt v % itmmmitt 
irft^-r5^cttRMG7 oommmt>^\m±tiit} 

[0 0 8 4] H 1 8 14, flfrE^-f ^ V v KflMfll 1 0 
4©te©fiJWtib©ga^^1-5>7o-^-v- h-efe 
ox, l 4*J4tfMG i 6 S:fflv>fcK*|jfefT j e 

-5„ 018ICt3V^T, SD 1 ©ff*n.a-CJ4, 11 7©i 
&f)ffgil 1 2©HI^©?aftTB dS^TgA 
©JPSffiWIN, «fW»JRfflWOUT #£ffl£ft, mi 6©M 
««>bMG 1 6©figTIIGfc£^T»£1WIR»cDMG 
1 6 ©SAff^ h TMGmax &£XfMc'm® Yfrt T 
MGrain #gttJ&ft, m 1 6 ©i#* s bRMG 7 0 ©jfift 
TRMG ^S^V^T?aft*JPS?J!r©RMG 7 0 ©S^Cff^f h 
frt TRMGmaxfc 4t>'ft/J^fF$ TRMGmin/^W $ 

ft, m*Lft^®$K*V1h^ib©{f-§-KX<SV^T, MG 
1 6 ©mtejSftNMG, RMG 7 OWEHE&gNRMG , *3 
£tMli3:S£tt2 0 ©A#ttlH]|SgftNINaS3fto£*L, 
fci^tfmi 3tc^-rs8#*»e>^©*:jivt3j;^D 

$ft, -?-©ste#s* h/u^Tdrv , mmmm v^^, 

iKSSl h/V'^ftiftw^VT^^V^yttJ^lPV^ 
»W$ft5 0 ±B»te#S*h^Tdrv J?*fft 

»©W**V^ttW* h/W^J4, 0^J»J^SfeVM4 h/U^ 

t v % 5 *a.i4^n p> ©i»^ffiics<5i,>T v ^ o 

[0 0 8 5] i^t, SD 2T*I4, 1 4\Zliitl 

h^O*S*«*i|[Wi-6fc»K % il9©x> 

SD2 1TI4, ±IE£<S^^^^ffi^)PV fci^Vv 5 
yEtejigNE (CS^V^-C, iyi/yi4l:|il^$*5 
fcft©o:>-^^tb^ h/U^S*ffiTEbase (=PV/N 
E) ^SttJ$ix5„ ftl/^t?, SD2 2Ti4, %<D^>i/ 
ytiitl h/l'^S^flTEbase lC>i?t Ltiy-^y 1 4 ©tt 
«ll-glJi-r5±PgfgTEraax4oJ;'y5TPfiffi To J OMRS*' 
*Px.P>ft (O^TEbase gTEmax) , ^JPS^©!:^^^ 
h^^JS-frttTE i:$ft-5„ ^^^^14 14, 

ftS4 5l^*J»$ft5o 

[0 0 8 6] jgK SD 3TI4, fctttfl2 01^-fy 

9, RMG 7 0©ttj^l h^^<£ft^fflTRMGtrap^^t±l$ 
H5 0 f i20©SD3 IT'14, l#m«iJPIfIW 
OUT |CS'J^ / ^TRMG 7 0©tB^3 h /W^ ©±PJiffl T RMGm 
axp tfWmZtlZ. -fftfr-fp, **243j:V«^C3*»e> 
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PRMG iS*febn, wtl^RMG 7 0 (Oft^cttJ^ PRMGm 
axp i£Jx5 0 ftl^T% w(7)PRMGmaxp tRMG70(7) 
@te3$SNRMG *^»S;4S:StJE"f5TRMG 
tU wiX3JSRMG7 0O**a*h^TRMGmaxp t£ 
H5o ft*3t*5V^T, EFMGI4MG 1 6(D^ EF* 

(ft* 2) 
PMG+PRMG =W0UT 

(ft* 3) 

[ (PMGXEFMG+NE XTEbase ) 
= ( 1 -Ktr) : Ktr 

**4) 

NRMG XTRMG +PRMGloss (NRMG 
[0088] SD32 -Ctt, gAfHPSffiWINIIlg^VT 
RMG7 0^tti^h/U^(DTPSffiTRMGminp ^SHJ^tl 

5 0 »*5*5it/**6*^PRiiG as*»e> 

*L :jl* J RMG7 O^ft/httJ^PRMGminp £ £jjx5 0 5& 
(ft* 5) 
PMG+PRMG =WIN 
(ft* 6) 

[ (PMGXEFMG+NE XTEbase ) 

= ( 1 - Ktr) : Ktr 
(ft* 7) 

NRMG XTRMG +PRMGloss (NRMG 

[0090] m*x. Wift%2nmmimfflw^sk3 3 

2t#jSt5SD3 3t?B, RMG 7 00^ h/l^S 
#ffiTRMGbase ft*8 ^^^ffl-f 5 0 r^tti^ h/U 
^S*ftTRMGbase 14, RMG 7 0 ^fettl^^ttSS* 

MG7 OtfBttSJx&ftS, HBKtt, «Jfi^±TR*f- 
K*0fa«tOffi34SUl^ix5«t 5 tRMG 7 OtfKttSJx 
5 D **8lC*3V^T, GRRI4BJBll£Cl 2 (®ig£e 
a 7 2) oaJSJt-CfcS. 
[0 0 9 1] (ft* 8) 
TRMGbase = Tdrv X Ktr/ G R R 

[0092] -t lt„ «re92«n«f^n<Hie#a3 3 

6t#JES-T5SD3 4-ei4, _bl5tti^ h A^S^MSTRM 
Gbase left LT, gtt^fi 1 1 2 KSjfrT 5*flK*3 ±tf 

RMG 7 oa>JMEtft*-t*6«B«rfT 5fc»©, ±ET 

RMGmaxp *5j; t>* TRMGminp % fiftfE T RMGmax jo <£ T RMGm 
iniciSiTPStf- K&ari s ft*9 3oJ;lJ**l 0C8 
oTHfi^tU ITK^f- KJQfiftOf^RMG 7 0 

[0 0 9 3] (ft* 9) 
TRMGminp ^ TRMGbase T RMGmaxp 

«*i o) 

TRMGminp TRMGbase ^TRMGmax 
[0 0 9 4] 01 8ICM0T, SD4tll tzt^m 

Sft5w£fc:.fc!!K MG 1 6^ tvt^{gft£<fiTMG 
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*CVT \tm^MWt2 0(D^m, EFRMG 14 RMG 7 0 (D 
$]*T*&5 0 ft*4K*5^T, PRMGloss (NRMG , T 
RMG) ttRMG 7 0<D^°!7-tl^T*fc5 o 
[0 0 8 7] 



XEFCVT ] : (PRMG X EFRMG ) 



TRMG ) =P RMGmaxp 

;«&^T\ r^PRMGminp t RMG 7 0 ^H^iSSNRMG 
*»6»*7Sr»S-rSTRMG iMtfcfcil,, :jl#RMG 
7 0©*/ha* YA>9 TRMGminp t£tlZ> 0 
[0 0 8 9] 



XEFCVT ) : (PRMG X EFRMG ) 



TRMG ) =PRMGminp 
^fflffjPMWOUT KS^VTMG 1 GOftf} h*?<D± 
RttTMGmax j6^ffi£tLS 0 BSC 1 l*»b± 

I5RMG 7 0 coffin h/U^ffi*S{tTRMGtmpl-S^^T 
RMG 7 0 CD tti^J P RMG ^fftti£tl> RMG 7 0 (D 
tiif} P RMG *»&MG 1 6«>**ffl*PIIG (=W0UT -P 
RMG ) jJSJWlSn, 2«»f)t©MGl 6cDg*ti} 

30 ^JPMG (=W0UT -PRMG ) iCS^TMG 1 6 CD*;*: 
h**Taa**fcfe*U wft#TMGmaxp£ £tl5 0 
RMG 7 OCOffi^PRMG ^P>MG 1 6C0g/MH^J 
PMG (=WIN-PRMG ) 34S»a*n, ft* 1 2d»&-t<0 
MG 1 6 Oft/Mil*! PMG (=WIN-PRMG ) ClS^T 
MG 1 6 0>*/MU* h/U^TMG34S*«>e>n, rn^TMG 
minpt$n5 0 ft* 1 2 1:1*51 PMGloss (NMG, T 
MG) (IMG 1 6<Dm$:VihZ) 0 
[0 0 9 5] (ft* 1 1 ) 

PRMG =NRMG X TRMG tmp 4- PRMGloss (NRMG , TRM 
40 G ) 

(ft*l 2) 

NMGXTMG+ PMGloss (NMG, TMG) =PMG 

[0096] &^x\ mi9siwtomfmnm*&3 3 

OKftjCS-f 5SD 4 2"CI4, MG 1 6(Otfcl^ h/l^S* 
fi!TMGbase£\ ft* 1 3 A»<biHE#g#: h ^ Tdrv *3 
J:VRMG7 0OU*hyl/^(EgtS«TRMGtnip, xy>/ 
^W^J N^S#{j|TEbaseKS^l>Tg^U ^GDtti 
* h^S#ffiTMGbase^MG 1 6 jj» t»tU^ £jfc,5 J: 5 
l-m^1-5o **1 3ICjo^T, G R F I4£|gffijgg 
50 (IlWgf 1 8*5±t/«aSCi*«2 0) (D^MitX 
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G 7 0 (DiHtj h^^fc^ffiTRMCtmptcMilitGRRS- 
HMIWcffilcK-^TMG 1 6 ©ft;*) h/l^g;fcfiT 
MGbase^^tt|$^TV^-5(DT\ fc t *lf SD 3 4 IC&I^ 
TRMG 7 OWiti^I h/U^^SlJPS$tlfci#ll s 
TcttMG 1 6(DlHt) h/W^S*ffiTMGbase/45tUp§-y:e> 

^ O S D 4 2 14, fljfE3l 1 3 3 8 \C 

i>ftfcLX\,^& 0 10 
[0 0 9 7] (fC5tl3) 
TMGbase= (Tdrv — TRMGtrap X G R R ) /GRF-T 
Ebase 

[0098] m^x. mum 1 mmm^mmm^s 3 
4ti^-t-5SD4 3T-I4, ±mtati fvi^s^BTMc 

baseld^LT, flifl 1 2 K£*t.5f|i)JPg:}3 itfM 
Gl 6C0fig|C^*-f-^flJ|5g^tf9fc*CD, ±ISTMGraa 
xp*S<fctfTMGminp, lt&ETMGmax fcitfTMGmin 

±TP1#- K&S^fScsS; l 4*3it>*»S;i 5i:|oti 
ff _kTPI#- K^S^Wfl^MG 1 6<©t±l^ Vfr 20 
^ffift^filTMGtmp £ LTft5££*t2>„ 

[0 0 9 9] m#.l4) 
TMGminp^ TMGbase^S TMGmaxp 

($C5U5) 
TMGmin ^ TMGbase^ TMGmax 

[0 10 0] Ml 8ICM0T, SD 5T-J4, ffiffi (* 
«0 <D<R Tf trap^fcS; 1 6frbWm£tl. Wk 

(*#) <7?« h/I^Trtmp«£l 7 ri> ibgW £ft3„ 

[0101] ($c5ti6) 

Tftmp= (TMG + TEbase ) X (NIN/NOUT ) XEF 30 
CVT XGRF 

hbsu 7) 

T rtmp = TRMGtmp X G R R 

[0 10 2] KC, SD6(;i:fo^T, ±lE&f!©<K h /U 
t I Trtmp wM<»fahJ\'?Tf\.\tvt'&1im<nfaYjV 
* Trtmp £©£-fHfi | Tftrap+Trtmp | Kmfc\->V?ft 
ffiitKtr££Mtfctt«TTfc5;H§ : 7!>\ "f £tr 
ffi | Tftmp+Trtmp | ICttl" -S^ftOffi h /U:? | Trtnip 
I <DWi"t ( I Trtnip | / | Tftrap+Trtmp | ) h 
frtffiZ&KtrUTVhZfr^frtfWmZtlZo :<DS 40 

'&im<D& Y>\>? TRMGtrap^ RMG 7 0 COtH^J h/l^TRM 
G tLT^^$il5„ 
[0 10 3] Lt5>U ±ESD 6©¥l«£5£ £*l 5*1 
SD8»-*J^T, RMG 7 0 (Dtiit) h/U-^^fftf 
g£ttfc&, ±fESD 7tfmft£tl5> 0 zosdsx- 

/i— ^i^Hfr^tiS,, 02 20SD8 1 &5ti 

8A^Stjfi<Kh/W^TftmptHtJffih>'l'i>E^lt (1-K 
tr) £ tf&f| h * E#Jt K trWfij-g- [ K tr/ ( 1 - 50 
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Ktr) ) ilrX^l>Tl&ii§Wh^Trtmp;i5gffl£tU 
SD8 2T-I4, $Citl 9 ©&*«<£> r-A^Trtmpi 

giJIglSSSgl 2^®jiiJtGRR il:I^V^TRMG 7 0 
OfgW^I h/W^ftTRMGtrap/ii^tii^ttS. lit, t 
B(IiaSD4 3K4 OMG 1 6 COffi^J h /U? jJMM PS 
$tvfcfcft(c, Bfrffewfi Y^t Tftrapir^^coffi VjW 
Trtmp i©-g-ff fit I Tftmp+Trtmp | K^H-S^ifitro^ 
h/U^- | Trtmp | WfiJ-g- ( | Trtmp | / | Tftrap+Trt 
rap | ) ft'&mY M / MOtKtr&±.£i?vtzm&\a*, 
±fa^l8I^J;oT, li(l$t<Er^Tftmp}34U^$| 
{£Wl^TrtmpK>#ffiit (Trtmp/Tftmp) tf^lbfebb 

bntinmMttx'h^m^\'^^& / Ait (i-K tr ) 

}Si.Xf'&1feh;l<?&ftttKtr<Dft8i\t [Ktr/ (l-K 

tr) ) ir/<c5J;5»-> irtifrhm&<»w\'&m<r>mmmi 

%&i&^&®±mwimtt\t&®mtti%. [Ktr/ (1 

-Ktr) ) tt£%£.b^fflfmfaYfr?7rtmpfr±MMG 

1 6 otati h/ufommm.izw&Lx&mztizox'. 

JitS S D 8 (4BUIE® 2 *»im^t!)ffiSc#S 3 4 0 ld*t^ 

[0104] («1 8) 

Trtmp = TftmpX [Ktr/ (l-Ktr) ) 

<«5Sl 9) 
TRMGtmp= Trtmp X GRR 

[0 10 5] ±iE<D4?l^ *nMm\Z£tUi, MGl 
.6 (%lWMm) t RMG 7 0 (^2lfll) t<7)fi^ 

[0 106]*fc, *^JS^JlCj;tt«, MGl 6 (|gl 
«»)«) ©f!^RMG7 0 (^2m»ia) ©SR^ft 
^n^tWT-fe^r t7j>f>, ^8 0, 82 
SrlBt!l1-5RMG7 0©fiS:*&^Hfj|t6 6 N 6 8 %mW) 
t5MG 1 6 tOUft^^J; *) t><£< > ^{|IJORMG7 0 
©a^-4 s 5fe^$lJPS$ttS^, St$|8 0, 8 2tfe5feft 

[0 10 7] ^2«i)af^K 
MPS^3 3 6 (SD3 4) |;J;5RMG 7 0©f^tb$lj 
PfiB# (lEf!l^Sb|lJPSB#|El>|4|Hl^ib$lJpSB#) |^joV> 
T, ^ ll;li)a«ii^l9: 3 3 8 (SD4 2) Idi"? 

mg 1 6 <Dim mmim&\-^*\3i±ftm) t^xzit 
m®t)m\,^t®4imw}Mm&2tiz>. tctz.ii, rm 

G 7 OWffl^flJPS^ICt5VNTI43Il5#i|*h/P^Tdrv 
lc^1-5*i^o±K®)^*'3g^$-a:^vU5lc:MG l 

6<Dliitl^±^ithi\, RMG 7 0W[i]4MPSB#irt5 

VNTl4*^ro^[H^SiJ«j hyu^ zmk&itfo^Z b (cm 
g 1 6<D®±&m*:£i£<±>h,Z>z t \zx 19, *M<0^^ 

[0108] xgrnmiz itin. mimmmim 
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fMPS3M§: 334 (SD43) iZi. 5MG 1 6 <Dfffif&f& 
«FI^*SV^T, »2«»«W*ffi»*a3 4 0 (SD8) 

*>^$»8 0, 8 2<DhA'tfmtt&Ktrk-tZ1t1t>\ZR 
MG7 OiDimfti&m&ltbtlZtcib, *W©*3£tt^ 
fit{fc£;)x5„ fc£;t»4\ MG l 6©W*fHBS^I-*iv^T 
Wttfrftlftro h *>ft<| h/u*#fcjfcKtr 

«*lt»*ii5J:5C *fcli*ft±3fcj|trttli» (F 
F) ££54 5KRMG7 OroHWsJMftttStfbJ'U * 
fc, MG1 6©B£MR*fcj8VvCfc|H!*fcRMG7 0 10 

J$£;h,oo, *ff0£jMto*v*tt|g|£iMflb*itf*fil& 

[0 10 9] 13 2 3(4, H9 0!>tt6!>llM0fHRi*KH1~5 

It, 0 9lwJt^LT, SAl^glJ^^n, IOSA2© 

WWr^HJt^tLfci * 1^*^**15 s A3 oaJRfttn 

[oiio] ±ih s a 3 o v 14, ft%.m.&tf&mm&& 20 

A^MWrSltS. r©*«3fefrtt % fcixtflH*L/iV> 

[Olll] ±fESA3 0©*ll»r#*££*i5»£-tt\ 
S A l 6 £ATrt s 3t*T£*v5 r t \z 4 9 

z t frx'zzm i tux hwmm&miRis 
ti, t©^ i h/^ti(i:^-cRMG 7 o m 
sns. -tu-49, e>*i3 4 nmhu 

j£*TiWT*>;K5. L*»U ±|2SA3 0©JfJ»f*5^$ 
ft5«£l4, SA 1 9UTti i nft£tlZZ\b\z£ V , |g 

i w^j h^ttj: 9 lift* hsu*#/h£< Rx&snfc 
^?mmzuoXRMG7 otmm&iriZo z.h\z£ 40 

^©J^tl/c4fiKl!)^tf^ : ?Tt?n, RMG7 0<7)|Etb 
[0 112] ft}o, ±IHSA3 Olrjol^T, ^fflSiS 

^SW±oag*fTT-fe5ttttt, #t^SA 1 6^T 50 
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W±waS^tTT*^^»-g-tr N SA l 9WT* s *fT*tU 
Srifcit), Jgitt^ Wi^1»:i£4<?i4ft* hA^d* 

■C, ^©f|2tti* hW««|:8oTRMG 7 0 
[0 1 1 3] m 2 414, WR/^-^V s/ KffllPSCl 0 
6 6, 6 8<DmW)JjlZU-r>tc$.ffi<D&M&m9%\Z&\,* 

T, ©igl&2) £ -b##j l-iS ft 3 fc * \zffife<nmWj ti 

E#J£K&oTRMG7 O^ft^it, ti80> 82 

zmife-7vy*Bmvhz> 0 n2 4ict5v>T, g^m^ 

ftSfS3 4 814, fcfcjltfBfe *ffi«$n 

b(oxh% 0 

[0 114] jEB»JtT'>^ MW»#«3 5 014, *H 
©38^SW£l-5fc5£^J.oT^1?;l"<^>l 2 2<DtfcflMC 

£<oifLmmfemmzmmi-z>*x\ m^mzmitL 

fc*# §<7?igS)^T&oT, afi*(S]W^it8#<73*i^(0 

ii^*^ j; q <t0f3£*aeJlTfc t itf 1 ~ 3 km/hS 
Sro^Jg, 4fctt»4E*|6jKl. Om/sec' 

<5„ 1-/it?*>, «K«J1T'>^ h»»#S3 5 0I4, * 

^!8ilLJ;9ti-5!SiEro4gE (^«) 

t ^iimi\zttfci-$wi$LtifMmmmG,,<, 

f-»m^ffi-§-tS<5^Tffitii-5!SB4)E^ttJ#^3 5 
2t, fctxl4i]2 6fc*r^»E1*£;ftfcH<8a»P>3fc 

a«5§ii B#©'# ii ZWm-t Z> It * # <HIIEIE 

WdF, S:ftJ&1-5(E4f]Ee»*ftJE*a3 5 4 t, 
*WiR*|jBB»**^^a3 5 4 Id 4 9ft^*nfcfi*t 
JElgti^dF. fdS^^T, fctx.{fEl2 7IC^f4 9 
ic, W*M^B#ldl4fct^l40. 2 8>S*©4t>±as9 
»Pfl (t. ~t, ) Xfttt&)\zm*?MzmtoLXfoffiJE 
IftAdF, KBI»#-**. W^7Nflci4fctx.lii 
7bm2fm&<n$.hTtf<9Mm (t, ~ 1 3 ) T'^Ofi 

»*dF**4*-a-5*t3E«»*«^||;3 5 5 i:, * 
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smmwitiFn kto£i-z>ttiEmW}t)ttz*&3 set 

&4B*.Tlo5. ±120 2 6 t«-#-BM*Ht» SS^iiB#CD 
*ffl©aiaa*-f **>*>1* 5 J: 9 ftBf 

Tfc i x. 14* 1 ~ 3 km/hS^ W'#ig £ ft* X 0 fc 
Om/sec 2 ga©;bD>4a*>5:<5 

$tlTV>5„ fff<^Stf^iD3tSG„,p #G, J:9t/hS 10 
^Tfc 9 , #*B#ml^*D)iitG„ „ #G 2 4 9t>*t 

i-5fc*(z«iEiEiij^d f« ©»ipa J ttft$*e>iiT 

[0 115] £fc, T^ir/PMSfl. ;S*fc,>;x.ff02 8 
K^-ti 5*^»K3e*nfcHffifl u = f (G„„ , 
w) ^feH^©8Sffi&jSBG,«, J^OVSwks-^t 

-t-s *HEM*6^^rtwfe*a 3 5 8 1 , 7 n^wi e s 

^TttiEIEiij^d F*#^-i-5SS^iiT->^ hfiJ^Sr 
4>±1-5^^S:*iJ^-r5ffiiE*JhJpJ^i!;3 6 Oi*s 

R»t btiT*j u , hwm^mr h aifg 350 

1-«fct>*|jEMfc*ft**«3 5 6 ft. ffljEHtt^ppN 
■£^®3 5 8K4 UiEib^wME^^ST-feSir^J^^ 
ftfc»£tt»*3&il7$/* MiW4fTfc>fcV^, 7tt 

jW&e*&izk*.ti i o° 8a©£JBfilc*fj&-f 5 2 o 

%3mr*s* hMfflZmttii-Z. ±fE£?g$gif7 
Mr?J$#a3 5 0l-fcfrfc*tiE»ilA{t4«3 5 
614, S«HitT->^ h^J®cplC*JV>T±fH«IE*±if ; IJ 

[0 116] <»ViU~3 km/ha*fc"FJt>Ra* 

v. a±-e*5*»5d»«:!W3ei-5«a 

*M&*R 3 6 2 £ , 7 V-*^#>V 1 2 4 <D#&m*m 40 

*jlMWttiR*ija#a 3 6 4 4:iSRltfetiTV>6. fflE 
SKailT^ hM»fS3 5 Ol"*t>*>t|jBili»*W 
Jj-^a 3 5 6 II, *jg!«3£*a 3 6 2 K 4 9 ¥51 VriS^ 
*R££ftfc*IWriSlP*iiV, JSLfcTttftV* (¥>J0r£ip 
*lv, 4 9 tffii^) *V»I4^U-* 
#&ft*SM/£#a 3 6 4 J; 9 -f V- *t"<y*l 2 4 
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fg3 5 0-*-ftto*,*|]QBtb*f+4-*a3 5 6lc45g 
.[0 117] !S»aW»ffl^a3 6 614, ffilEIBft*) 

tt-^a 3 5 6 \z 4 9 ttEizn a d f a* jq£ $ *tfc g « 

B»*f™ (=F n +dF) ic»ps©fl[ 
»«oa*SrJiii»-i-5. fcfcjttf, «Mi3R<Dj]!i»«-c*> 

4 4o4tl</£/c,4MG 1 6 g^^Sb^J 

Ft. fcta***, a<t*o]isiiian?*)5RMG7 o*»e> 

S«Hit ofc *wttjElE»^ d f $ *s r £ ic 4 

d FK4 9*P"5CDaiI& 1~3 km/hSSwffi^/ijg 

££££*«>, T^-feyp^y/H 2 2©tfemrj: 
[0 118] M2 9*541/0 3 014, *HIM©A-fy 

—*f~\— K'fcot, i2i2 vxmm-hmm^-^^*, 

[0119] El 2 9 ^C*;^^T, S E 1 TI4, 0^: L/i^ 

»J^-rS S E 2 TI4, 1t b X(4il 2 5 t^-r^*iaig$ 
ti/tll^^^H^CDT^-lr^-^^'/H 2 2»jgf^a (T 
^t/HWI) 9. i«vi:i:l'jv^ > 

^K^T'fcSg^lElii^F,, *S*^*^5. SSV>T, fltf 
teSSSfgiiT >^ h ©J^#a 3 5 0 Kl3frJfc1-3 SE3fc 
4t/SE4T*l4, MffitDWyMWimz.ifctihE.^Tt-tefr 

1 2 2 ojgffrc 4 9 ssajgDtjsaiciija-fa * 

*it«f©*H©aajt*i-*b*>f 9 J: t) 

3ti4aii^ifi]t i -om/sec 2 ea<oApiia £1" 5 

[0 12 0] 0 3 014, ±lESE3Wf£»£PL<fftBJ 
+5a««it*|jEffi»*SrJ|[lil1-5/«^-^^S:^Lr^ 
5. 03O^r4^^^T, ttE4fjEH*ttF^PN£¥& 3 5 8 
{C*fJS-r?> S E 3 1 "CI4, 7n/HS8. 755fc£x.l4 

02 8t^i-«t5^«>a^^nfc§i^0.. =f (g 

...» , w) a>ib2lg5lroS§ffi4giaG„,p 4o40 ? *:fiwicS 
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%&L±ttez>x o \z)mm±% < mtztitztkmxhz 

©T\ SE3 2ld*5V>-C, SttJ^ftSffilESEiS^dFS- 
^ fc 1" 5 fc » ^ggffi^gaicmi- 5 G ir > -f 

fflG„ n (Drt^^JWlC roj ilCi 

[0 12 1] Lri>U ±IESE3 1 ©^^S^ftS 
»£|4, T^-fe^^/H 2 2#*fc*3§it&^;Sft&^ 10 
«HT'$>50T% SfJfHKffi^K^W^S 3 5 2 
5SE33, SE34, S E 3 5 #HfT £tl5 0 S E 3 
3 T'liU pEJ^ljl * Xh S friSfrtf tztx. tf *it V fc £ 
<5l^T¥lJ|#r£iu SE3 4tliyi/-^y;H 2 4;5! 

^^^(DW^ffi-f-tS^^T^JKlr^^So S E 3 3 
*5itJ?SE3 4roW^*(r-t^$tlfc«^l±, SE3 

BS^*1-fi*ftG„, P t LTKig^ixSo 
[0 12 2] mII5Ml*Ji:W^©3 6 0\Z*i 20 

f£-f 5 S E 3 6 iCfcl^T, Ti^t^^/H 2 2©i^ 

iz <t S^it^roiiSj^iiiiD^ J; 9 gg^ilrofcfecottiE 
#Wr£tL5„ r©SE3 6C0flJ»f^#^^^5«^li, 

se 3 7 \c&\,^Twm£tizffiiEmw}t) d f &m t-fi 

©rt^ffifttfji:: roj ic^^^s - tic i a . $ff 

[0 1 2 3] L*»U ±IESE 3 6<D%W# : g&&tli> 30 

lW1E«*|jBRIb*ft3e*a: 3 5 4K#6t5 S 
E 3 8£&V*-C, fetalis 2 6^*i-^ft|E1t$tlfc 

BB«*»biiB©43Ei^«;-f5flt*i*«r«ina*G«, 

tffiffiiEIESj^d F, ^ftffiSixS. ft^-e, frlEHtjE 
«»*»4#S:3 5 5fc^j£+SSE3 9ICj3V%T» ± 
BfoffilEmW)*) d F t fc£<S3\ fc t AtfH 2 7 fc^i" 
±51^ *|jE»»*^#HlttEttJCH:fc4:*li0. 2# 
SIE©4*)±*0fflW (t. ~t, ) -e*IJktWt5S^A> 
tcigADL-C^iEKib^d F« KfiJit-tsas, ffiJEfBKi 40 
Att41*T6*K:iifc £ x.tf 1 2 tJ>6«©£*>T# *> 

Mffl (t 2 ~t, ) X'ZofcffiiEmmjidFt frbm 

■So 

[0 12 4] mifaSE3 3<o«Wras5S$ii<5»'&Ht, 
iifjfE*jf Wt^S 3 6 2IC*f/£1-$SE4 0lc::Jo^T, 

niR©*av* i~3 km/haaui^ftKjfesnfcw 
mmmmmvi &i±t^^rc*>m^m^^ 0 z.<d 

S E 4 0 ©*|»ri s 5^*tt5»^Ht, *P5#*£S«» 
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&KSE 3 BSlTfrWilZhZIlK ^©S E 4 0 CD^IJgff 

ftM £ * e> nfc^s -c h o t © it * k iis§^ 

£»T*tf3fc«>fclffleSE3 2 «T#H*t£;H5„ 
[0 12 5] IJBSE3 4©JpJ»r!i«5^$tL5# 

JKfE^i'-***f^«»*iJi£#a3 6 4l:^f 

5SE4 lfc:i8V>T, ^U-^^/H 2 4#fc£;?.|i 
lfHMfcRfcSJlfcJJfJ&aHT, W±ilMLT$ft£ 
ftT^ftl^Sa^JBr^ft-S. :<OSE4 1 ©W^rtf 5 
5^$ti5#^-|4, »te#OfritScBIAJ#«E-*-5pri6tt 

W#i-<5fc«)0«l#*«ftR*-fr4fcJt>tSE3 6^Tj) s 
SStT*il5i^ *©SE4 l©W»f!(i s #^$tb-5Ji-a- 

S-fr5fc*{cS(rlESE3 2WT^||fir$n5 0 
[0 12 6] #C^T\ 0 2 9»CMoT, WISfflEP®)^ 
3 5 6 S E 4 T'li, ±12 S E 3 9 

Ss^XWtiiZtitcffilEmWitl d F4r*:i^©lt<i!i^|c#-^ 

Ft. JwinJ|[*ix5rttJ:!»ttjEft©*|*W*B«K» 
3 6 6 ^*fJE&-f5 S E 5 tJo^T, S E 3 9 {C*5V>T» 

u (=f„ +dF) i«»e>*i.4j:pK*w©jsiMi©a 
>i 4*3j;t>*/*fciiMG 1 6frbnmm®jjF n an 

t)£it, ^*B»©^Ib«-Cfe5RMG7 0a>bgJgf&jt 
Wfeftcofcfl^d F^rW^^-^Sr tie J; i? , 

[0127] ft*s, ±|ES E 4 T*l±, S E 3 1 (MiEM 
*6^?f!WJE*«3 5 8) t.t 0«»*©*tjE*s^ST?*) 

SE3 6 (±IHffljE+JJ:W^©3 6 0) |iJ:9T^1r 

Wfe£tltzm&, SE40 (ttfc!W£^»3 6 2) IE J: 

licV>liSE4 1 (^U-**»fflB«!pJffi^a3 6 4) 
\Z£ 2 4aJBfJ&«FMTi W±il^ 

»*dFt*i:Sii5©-C, sISWlEffliElgK)^ d F ^ 

[0 12 8] ±^©«t *IHS0iJ©*f5i©|fc?®)^$iJ 
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Bf£*:iSWTi:^2)J;5fwXli^S*[6i^i. Om/s 
e c ! g&wflpjggtfrSJ; 5^*j^(DlE|i)^F n (= 
f„ +dF) t>mfe£tiZ-kfrt>. $.ffi<DiK®%m\z 

t)b<Dmx*hz'&&<DJ$iffi<D y &mt)F, ii, ni3ii^ 

{KttEmib^d F t #0 2 6 IC^1-M«^i^^*B#tfi^ 
n (*Pjffjh^-ei±fi[*tlBBtb*dF, tftS) tWM 

tf, W&tifMmm&G<«, iHBW:*<48G. . G 

b , G.K&^T, fl§3fe©&il;*M4F.. , F, b v F„ T* 
fcofcOl^L, *HJ£^T*iHKffi]EIEft* d F« fttd 
tt/hS*F* ' , Fn ' , F«. ' t^nTfe"?, ^rft<b 
F* ' , Fb, ' s F,« ' ttffiZICB&l^^ffit $jxTV 
5<Dt?fe5o 30 

[0129] *^te^i-<tH«> &®miz&-t 

*«r#4-t-5*ii|©K»»J9PS:fT5»^l!:, SSMK 

Ttf91>W®£tiZ<DX\ Steele JIgS&)gE(DSa5rjai 
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